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hat is Free Enterprise | 


74 Definition by Erle P. Halliburton 


THE THING which has made the United States the 
strongest nation in the world has been what we have 
called our free enterprise system. This means a free 
competitive society in which the individual must 
render as good or better service, or sell a commodity 
for the same or less money than anyone else is willing 
to offer. In other words, in a free competitive society 
the buyer has the privilege of buying in an open market 
at the lowest price offered. Under free enterprise each 
individual must assume the responsibility of his own 
economic well-being. It is this responsibility which 
develops character, confidence and strength in the indi- 
vidual citizen. No nation can ever be stronger than the 
collective strength of its individual citizens. It is this 
philosophy of government which has developed a people 
who are able to give themselves the highest standard 
of living ever enjoyed by mankind. Under a free enter- 
prise system you have the right to work for whomever 


you please, at whatever salary or wage meets with your 
approval; you have the right not to work unless you 
choose; you have the right to own property or not to 
own property; you have the right to save your earnings 
and invest them in a large or small corporation, or 
not to invest them at all; you have the right to worship 
as you see fit. In short, you have the right to the 
pursuit of happiness. 

Under our competitive system the individual with 
special talents and a desire to accumulate property 
continually strives to render a greater service for less 
inoney than his competitor. It was this striving for 
financial gain which developed our mass production 
methods which have made it possible for the American 


workman to produce and consume three or four times. 


as much as any workman of the most advanced nations, 
and ten times as much as the so-called under privi- 
leged peoples of Asia, India and China. # 

























CAMERON 
LOM WINGS 


EVERYTHING REQUIRED 
TO CONTROL WELL FLOW 
IN ONE COMPACT, 
ECONOMICAL UNIT 





Here is a proven Xmas tree accessory that com- such a simple operation that it requires only a 
, bines all necessary wing fittings in a single com- fraction of the time required by conventional 
pact, steel saving, labor saving unit: (1) An easily chokes which employ cage nipples or other en- 
operated valve which provides a pressure-tight closures for the flow bean. The choke section of 
shut-off for choke changing and obviates the need the Cameron Flow Wing is out in the open and is 
for a conventional wing valve; (2) A quick change replaced by simply making two turns on a clamp 
choke, either positive or adjustable; (3) An efh- screw to release the flow bean, inserting a new 
— 2-bolt union which obviates the need for an bean and tightening the clamp screw. 
additional union in the flowline; (4) A bleede a” . 
plug to release pecenaee trapped is i P ce _ All parts in the assembly may be replaced in the 
_ } _ ‘ . field in a few minutes without removing the unit 
| pack THE Changing chokes in the Cameron Flow Wing is from the well. 
ATTACK! 
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Boy Mor | CAMERON IRON WORKS, INC. 


Whar Bonds ! | 
aeceiacauaaael 711 Milby St., Houston, Texas 
Export: 74 Trinity Place, New York, N. Y. California: Howard Supply Co., Los Angeles 
Rocky Mountain: Mountain Sales & Service, Casper, Wyo. 
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ORTONSPHEROIDS 
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Se 
In peacetime, marketing terminals help 
provide efficient, economical distribution of 
petroleum products for the nation’s oil com- 
panies. In times of war these marketing sta- 
tions assume duties of even greater signifi- 
cance. Marketing terminals may be called 
upon to meet the immediate demands in a 
given area even when transportation of pe- 
troleum products becomes undependable. 
Adequate storage facilities to hold stocks of 


gasoline and other products in reserve can 
aid immeasurably in meeting this problem. 


Marketing organizations have found that 


help marketing terminals 
meet wartime emergeneies! 


the Hortonspheroid can provide the type of 
storage necessary to efficiently handle dis- 
tribution during emergencies. These tanks, 
usually designed to withstand pressure of 
several pounds per square inch, stop evap- 
oration loss caused by breathing and pre- 
vent the lowering of volatility of the prod- 
ucts stored. 


Shown above are three Hortonspheroids located at 
an eastern marketing terminal. One has a capacity of 
6,000 bbl. and two have a capacity of 50,000 bbl. 
each for 2% Ibs. pressure. One Hortonspheroid of 
80,000 bbl. capacity for 1% Ibs. pressure is used at 
a nearby terminal, not shown. 
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to REHABILITATE 
OLD WELLS 


The nation needs a huge number of new flush-production 
wells to meet war demands for oil. It also needs every 
barrel of oil that can be produced from old wells. Gun per- 
forating offers the most economical and quickly accom- 
plished means of rehabilitating thousands of wells which 
) are now producing little or no oil because the oil simply 
can't get into the well. 

McCullough Gun Perforators employ a heavier propelling 
charge which drives the bullet with high velocity through 
multiple strings of casing and far into the formation. Thus 
new, clean channels are formed for flow of oil into the well, 
for washing behind the pipe, injecting acid, or for gas or 
, fluid-drive recovery operations. 

Experienced oil men operate McCullough Gun Perfor- 
ators in all United States fields. They have a thorough 
knowledge of the results that can be expected in rehabili- 
tating old wells by the McCullough Gun Perforator re-com- 
pletion methods. Call the nearest McCullough office for 
service—day or night. 








For Dependable Performance, Use the 


Ward Shodting-enatl SPACING 


Mi Callough 








) 
: GUN PERFORATOR 
) 
Refer to your 1944 Composite Catalog 
; SERVICE LOC . 
8 Vraeati a Gelticl. mm dele) amete)” ir -\. hd 5820 South Alameda Street, Los Angeles 11, Californic 
; HOUSTON. TEXAS TYLER “YAS SHREVEPORT LA CASPER BAL 2 ; 
6 WICHITA FALLS, TEXAS McALLEN. TEXAS HOUMA, LA L¢ s ANSE : LA , 
VICTORIA TEXAS ALICE, TEXAS LAKE CHARLES, LA VENTURA, CAL 
5 CORPUS CHRISTI TEX MAGNOLIA, ARK DKLA. CITY, OKLA BAKERSFIELD. CA 
5 SEO WEST, TEXAS NEW IBERIA LA SEMINOLE OKLA AVENAL ALIF 
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The Course of Qik 









by K. C. SCLATER 
CAUSE FOR ALARM 


“Government agrees to construct and to own and 
maintain a main trunk pipe-line system, including re- 
quisite facilities, for the transportation ‘of crude petro- 
leum from a point near the presently discovered oil fields 
of Saudi Arabia and Kuwait to a port at the eastern end 
of the Mediterranean Sea. The size, capacity, location, 
and terminal points of the pipe-line system shall be de- 
termined by government. The gathering system for the 
delivery of oil to the intake terminus of the pipe line 
shall be provided by the companies. The government 
shall determine the most feasible plan for the operation 
of the facilities and shall retain supervision thereof.” 


The foregoing blunt statement is the first section of 
an Agreement on Principles between the Petroleum Re- 
serves Corporation and the Arabian American Oil Com- 
pany and Gulf Exploration Company. According to this 
and the other sections of the agreement the PRC, acting 
for the government, would become actively interested 
in oil developments in the Near East. It confirms the 
many rumors that the U. S$. Government, through the 
PRC, planned to participate directly in foreign oil opera- 
tions. Although it was known that the PRC was nego- 
tiating for an interest in the oil of the Near East, an- 
nouncement of the preliminary agreement on principles 
came as a shock to the oil industry, whose apprehensions 
were increased rather than allayed by the announce- 
ment. 

On the question of government participation in for- 
eign oil operations, an interesting commentary received 
by this column states that “In this case there is nothing 
really extraordinary. Government administrations have 
had inclinations to become interested in commercial 
ventures, especially ventures of great magnitude like the 
Suez Canal and the Anglo-Iranian Oil Company, Ltd. 

“There can be no doubt that during the Casablanca 
conference the subject of oil supplies and oil reserves was 
mentioned. With his flare for expressing congratula- 
tions, President Roosevelt could be expected to return 
a bouquet to Prime Minister Churchill when the latter 
congratulated the former on the splendid contribution 
of.the oil industry of the United States. It is also reason- 
able to believe thgt, if the President recalled that the 
Prime Minister did a very good job of work prior to 
the last war in the oil industry in acquiring a substantial 
interest in the Anglo-Persian Oil Company, Ltd. (as it 
was then known), he was reminded by the Prime Min- 
ister that his action was to secure for the British Navy, 
then being converted to oil fuel, an abundant supply of 
bunker oil from the Persian fields. If the President dis- 
closed his intentions to the Prime Minister to consider 
favorably a creation of a ‘Petroleum Reserves Corpora- 
tion,’ it is more than likely that the Prime Minister spon- 
taneously might have suggested to the President, ‘Why 
not do what I did; help to develop substantial reserves.’ 

“There is not the least doubt that others than the 
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Prime Minister and the President have thought a great 
deal about the Churchill deal of 1911.” 

“So far as I know, the British Government has not 
interfered with producing, refining, and marketing ar- 
rangements, especially have they withheld their hand in 
the marketing field except during the national emergen- 
cies of the first and the present world wars. Wartime 
interference is, of course, a matter of regulation. 

“I belong to the school of commercial enterprise. I 
have been trained to look upon government as an instru- 
ment designed to promote harmony nationally and in- 
ternationally. Like any other instrument on which chord 
and discord can be sounded, skill is needed for proper 
performance. There are comparatively few statesmen 
and politicians who can play upon the instrument of 
government so that the high and low tones of public 
opinion are blended harmoniously with proper values 
on every note. 

““What can we expect if administration takes over the 
commercial enterprise of the oil industry? Is it reason- 
able to believe that the record will be any better than 
the record of the statesmen and politicians in their own 
field of government? 

“During World War I we had a prime example of 
government in the railroad business beyond the reason- 
able limit of regulation. We had the example of the ship- 
ping board invading the realm of commercial enterprise 
in shipping. 

“T am not alone in the experience of foreign oil opera- 
tions, which teaches us that the relationship of govern- 
ment to private enterprise is of primary importance. 

“The British Government has done everything possi- 
ble to strengthen the interest of British nationals in the 
development of oil resources on a global basis. 

“It is my considered opinion that there is nothing in 
the 1911 and subsequent arrangement between the 
British Government and the Anglo-Iranian Oil Com- 
pany, Ltd., that should suggest any value other than 
government control of supplies for use in national emer- 
gencies. I believe that British nations would strenuously 
oppose any government interference in the use of the 
British investment in the Anglo-Iranian Oil Company, 
Ltd., for the purpose of competition. 

“By all means, let the government and its administra- 
tive department advocate a policy on foreign oil, which, 
as Senator James M. Mead of New York declared, should 
be one to encourage American nationals to develop for- 
eign reserves and relieve the drain on domestic supplies. 
Beyond this, the government should leave the results to 
the ingenuity, resourcefulness, and enterprise of those 
skilled in the art of production, refining, and market- 
ing.” 

No valid reasons have yet been advanced that would 
justify direct government participation in foreign oil 
operations. Further, the Agreement on Principles flatly 
repudiates the recommendations of the PIWC on na- 
tional oil policy. The trend is cause for alarm. 
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Last May the Gumbo Buster Family of workers 

was honored with the Army-Navy “E” Award for 

meritorious services on the production front... . 

bombs for the Army, ship parts for the Maritime 

Commission, pumps and steel castings for the 

Navy. We were justly proud and, to the last man 

and woman, Gumbo Buster pledged itself to keep 

up the pace which brought us that coveted award. 

We did it, and now comes reward again for meri- 

torius service . . . the White Star-for our Army- 

Navy “E” Flag. Again we are proud, and again we 

pledge ourselves not only to maintain the high 

standards upon which these awards were based, 

- us but to constantly strive to improve our efficiency 
anssetetitan tO Saoe in production until victory and the peace are won. 


AMERICAN WELL & 
PROSPECTING CO. 
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CORSICANA, TEXAS 
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Highlights 


East Texas Bottom-Hole Pressure 


Bottom-hole pressure in the East Texas field declined 2.24 
lb. during January to 1010.20 Ib., Ernest O. Thompson of the 
Railroad Commission reported. 

“This is considered a good record of pressure maintenance, 
when it is noted that more than 11,000,000 bbl. of oil was 
produced during January,” Thompson said. “This extremely 
good record will be even better as more water injection wells 
are put into operation.” 


ae 
Dissolution of PRC Asked 


Dissolution of Petroleum Reserves Corporation has been 
asked by the Petroleum Industry War Council through its 
recently created committee on national oil policy, of which 
John A. Brown, president of Socony-Vacuum Oil Company, 
Inc., is chairman. Action of the committee, announced by 
William R. Boyd, Jr., chairman of the Petroleum Industry 
War Council and president of the American Petroleum Insti- 
tute, places the oil industry of the nation on record as oppos- 
ing entry of the government into any phase of the oil busi- 
ness, either in domestic or foreign fields. 

The 16-man national oil policy committee declared that 
“any petroleum project necessary to the winning of the war 
can be accomplished by the continued cooperation of the oil 
industry and the Petroleum Administration for War, inas- 
muchas there already exists machinery within the government 
to accomplish all petroleum projects necessary to winning the 
war.” 

Immediate dissolution of PRC is asked: “‘to the end that 
a considered and sound national oil policy may be formulated.” 
PRC, the committee pointed out, “is not a duly constituted 
agency of the government of the United States vested with 
power and jurisdiction to make and effectuate the foreign oil 
policy of the United States.” 


& 
Drake Well Memorial 


Charles B. Stegner of Titusville, Pennsylvania, chairman of 
the Drake Well Memorial Park Advisory Board, announces 
that the governor’s office has approved the appointment of 
Professor Paul H. Giddens of Meadville, Pennsylvania, as cura- 
tor for the Drake Well Memorial Park, Titusville. As professor 
Giddens is head of the department ef history and political 
science at Allegheny College, he will serve as curator only on 
a part-time basis. 

Dr. Giddens’ appointment to the curatorship was recom- 
mended by the advisory board and the Pennsylvania His- 
torical Commission approved the recommendation. He is thor- 
oughly conversant with the Drake Well Museum and Library 
and with the history and background of the petroleum indus- 
try. In 1938 Dr. Giddens’ book ‘“The Birth of the Oil Indus- 
try” was published by the Macmillan Company and in 1941 
the Pennsylvania Historical Commission published his volume, 
“The Beginnings of the Petroleum Industry: Sources and 
Bibliography.” The advisory board feels that Dr. Giddens is 
peculiarly well fitted for the position of curator and is un- 
usually well qualified to make personal contacts with those 
interested in the petroleum industry and its history. 

The members of the Drake Well Memorial Advisory Board, 
who were appointed by the American Petroleum Institute, are 
as follows: Charles B. Stegner, chairman; J. M. Bloss, vice 
chairman; William H. Scheide, secretary; Edgar T. Stevenson 
of Titusville; Parke A. Dickey of Bradford, Pennsylvania; 
Edward P. Boyle of Oil City, and Paul H. Giddens of Mead- 
ville, Pennsylvania. 
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New Method Water Exclusion 


A process that promises to effect the recovery of many thou- 
sands of barrels of oil has been successfully completed at the 
University of Kansas through research in the department of 
petroleum engineering,-Dr. Eugene A. Stephenson, chairman 
of the department, has announced. 

In the development of an entirely new technique for the 
exclusion of water from oil wells, 13 wells have been treated 
by the process within the last two years and thousands of bar- 
rels of waterfree oil produced. Other thousands have been 
produced with much reduced percentages of water. Some wells 
that were producing as ‘high as 50 per cent water nearly two 
years ago, are now producing no water at all. Others are pro- 
ducing but a small fraction of the water formerly lifted, it is 
stated. 

In addition to the economic value of the new process, the 
prevention of stream pollution and consequent destruction of 
fish and animals using the streams as sources of water, add 
greatly to the value of this discovery. 


he 


To Drill in Nova Scotia 

The possibility of finding new crude oil reserves in Nova 
Scotia was revealed by Col. T. H. Barton, president of Lion 
Oil Refining Company, El Dorado, Arkansas, when he an- 
nounced that his company planned to begin drilling operations 
in Cape Breton where it has exploratory licenses covering more 
than 800 square miles, as soon as weather conditions permit. 
This move follows intensive geophysical and geological work 
in this territory over an extended period of time. 

Recently, the Hon. L. D. Currie, minister of mines and 
labor, said that “the presence of oil in Nova Scotia has been 
known for many years, but it has not been till the last three 
years that reconnaissance work has been done. Research work 
done over this period has given strong evidence that oil in 
paying quantities exists in the province.” 

In commenting on Lion Oil Refining Company’s explora- 
tion for oil in these new fields, Col. Barton pointed out that 
this work is in line with one of the company’s announced 
major objectives for 1944, namely, the development of addi- 
tional crude oil reserves. He said that the company was oper- 
ating under a license issued by the government of Nova Scotia 
under its Petroleum and Natural Gas Act of 1942. 


& 


Barnsdall Into Venezuela 

Barnsdall Oil Company, which has previously confined its 
operations to the United States, intends to acquire and operate 
oil concessions in Venezuela, according to James A. Dunn, 
president of the company. 

Dunn said three company officials are in Venezuela and are 
expected to make a full report soon. 

“If possible the three officials expect to return with conces- 
sion material already prepared,” Dunn said. “If it is possible to 
begin drilling immediately we will be glad to do so. We have 
been impressed with the oil possibilities of Venezuela for some 
time and anticipate a favorable report.” 


a 


South American Conference Postponed 

Because of world conditions it has been decided to postpone 
the First South American Conference on Liquid Fuels, which 
was scheduled to be held in Buenos Aires in April, 1944, by the 
Instituto Sudamericano del Petroleo. The matter will be sub- 
mitted to the consideration of the International Permanent 
Council of the organization at a meeting to be held in Monte- 
video April 10 to 13. 
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PENBERTHY | 


‘DROP-FORGED STEEL Raflee 


LIQUID LEVEL GAGES 


GASKET GLAND machined integral with liquid 
chamber fits snugly into glass chamber of frame 
preventing gasket blow-out. 


LIQUID CHAMBER alloy temperature resisting steel, 
heat treated, accurately machined and ground. 
Multiple section made in one piece. 


GASKETS are interchangeable and provide ade- 
quate and equal resilience on both sides of glass. 


GLASS CHAMBER in frame machined to contour of 
glass providing full metal backing for gaskets. 


FRAME drop-forged alloy temperature resisting 
steel with extra heavy beam at each end. 


PYREX GLASS has proved its greater strength and 
resistance to thermal shock and erosion. 


FRAME BOLT 

LIQUID CHAMBER 

GASKET 

ot PYREX GLASS 
PRaBesally GASKET 
FRAME 





These Penberthy Drop-Forged Steel Reflex Liquid Level 
Gages are recommended for pressures up to 3000 Ibs. 
per sq. in. at 100° F. and 1000 Ibs. at 1000° F. They are 
provided in whatever lengths required and for various 
kinds of liquids. We shall be glad to quote upon your 
requirements. 


Write for New Catalog No. 34-A 
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MAJOR [ive Line ACTIVITIES 





LANS of the Petroleum Reserves Corporation to build a 

1250-mile oil. pipe line from the Persian Gulf to the 
Mediterranean were announced by Harold L. Ickes, petroleum 
administrator and president of PRC, the first of this month. 
News of the project came in the midst of demands by the Pe- 
troleum Industry War Council that PRC be dissolved and 
of investigation by Congress of PRC and what members of the 
senate called the “mystery surrounding its activities.” 

The plans include refineries to produce petroleum products 
for the United Nations. Arrangements had already been made, 
it was indicated, with Standard Oil Company of California, 
The Texas Company, and Gulf Oil Corporation, which have 
concessions in Kuwait, Saudi Arabia, and Bahrein. 

Not only did Congress and PIWC voice objections to the 
plans but the British Parliament showed evidence of anxiety 
because of the possibility that the United States might acquire 
sovereignty over territory to be occupied by the projected 
pipe line. Foreign Secretary Anthony Eden, speaking in the 
House of Commons, said that it would be necessary for the 
United States to consult with all governments concerned and 
indicated that Great Britain has not yet approved the proposal. 

The entire program is said to involve the construction of 
3000 miles of pipe lines and of new refineries with a capacity 
of 600,000 bbl. daily. Necessary funds are expected to be 
supplied by the government with the three companies owning 
concessions, participating in the project. Time required has 
been estimated at 1'/, to 2 years‘and 1,250,000 tons of steel 
are said to be required. 

The main pipe line is the subject of the principal contro- 
versy. It is to start at Qatar in Saudi Arabia, near the Persian 
Gulf, as a 1234-in. line. Near Damman a 16-in. feeder from 
the Kuwait area will join this line, and from that point there 
will be a 22-in. line to Alexandria with a capacity of between 
200,000 and 250,000 bbl. daily. Construction of a new re- 
finery at Alexandria with a capacity that will utilize all crude 
oil coming through the line is contemplated. 

Two other lines are said to be in the plans. One is a 20-in. 
line running 900 miles from Abadan to Haifa. There are to be 
feeders from the Iranian fields to Abadan, where the main 
refinery of Anglo-Iranian is situated. The third line is to be 
630 miles long extending from Kirkuk, Iraq, to the refinery 
at Haifa. 

Ickes estimated that the pipe line would cost 130 to 165 
million dollars. Under an agreement with Arabian-American 
Oil Company (Standard Oil of California) and Gulf Explora- 
tion Company (Gulf Oil Corporation) , Ickes declared the line 
would be paid for in 25 years. 


a 


The Tennessee Gas and Transmission Company’s $50,- 
000,000 natural gas pipe line from Corpus Christi to West 
Virginia is progressing according to schedule and, in some 
cases, ahead of schedule, according to company officials. Com- 
pletion date is set before the end of this year when the line 
can start operations with an initial capacity of 207,000,000 
cu. ft. of natural gas daily. Contracts for distribution of the 
gas has been signed with the two principal distributors of the 
Appalachian area. These systems serve Toledo, Cincinnati, 
Columbus, Cleveland, Pittsburgh, Philadelphia, and other in- 
dustrial cities in this area. 

The two final protests to the line came last month when an 
attorney for coal and railway labor organizations and Repre- 
sentative Patman of Texas entered objections to the 1228-mile, 
24-in. line. The attorney wired Senator Brownlee of Austin, 
Texas, chairman of a state investigating committee, that coal 
and railway labor organizations had not receded from their 
opposition to the line. Previously, at a hearing of the Texas 
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senate committee, all testimony was favorable to the line. 
Congressman Patman, who is chairman of the small business 
committee, said his investigators found data showing that an 
amount of power equal to that which would be delivered 
through the pipe line in the form of gas could be developed 
by the conversion of coal at a cost less than $15,000,000, and 
would require less than 3 per cent of the amount of steel 
required by the line. 
a 

Construction is nearing completion of a 14'/2-mile, 6-in. 
welded pipe line to transport natural gas from the Stewards 
Mill gas producing area in Freestone County, Texas, to Lone 
Star Gas Company’s interconnected pipe line system. The line 
has a daily capacity of between 11,000,000 and 12,000,000 
cu. ft. The new line will extend from the field and tie into 
Lone Star’s 10-in. line at a point north of Wortham..Sharman 
and Allen, Houston, Texas, are the contractors. 

a 

Petroleum Administrator Harold L. Ickes reported in Janu- 
ary that 70,680,000 bbl. of crude oil were delivered to ter- 
minals through the “big inch” pipe line during the first partial 
year of its operation. At its designed pumping rate of 300,000 
bbl. a day, Ickes said the big line should deliver more than 
100,000,000 bbl. in 1944. He added that the line had been 
the biggest single factor in making possible the large increase 
in refinery production on the East Coast. 

The big steel tube, 1362 miles long, began delivering oil 
over its western leg, from Longview, Texas, to Norris City, 
Illinois, on February 10, 1943. Seven months later oil was 
flowing through its entire length to the Atlantic coast. 

PAW reported that 14 of the 20 pipe line projects author- 
ized 20 months ago were completed and most of them in opera- 
tion by the end of 1943. Five of the 6 incompleted lines will 
be completed by the end of spring and the remaining one 
should be in use by late summer. 

Total cost of the entire pipe line program is estimated by 
PAW to be $270,000,000 with $187,000,000 financed by the 
government and $83,000,000 by private industry. 


te 


It has been suggested that the 20-in. petroleum products 
line from the Beaumont-Houston refinery district to New 
York and Philadelphia be used for transportation of crude oil 
as soon as the winter demand for heating oil has been met 
in the East Coast area. Refinery facilities in the Texas Gulf 
section are said to be working now at capacity and the capacity 
load of the pipe line, which is 235,000 bbl. daily, would require 
construction of additional refineries. 

Considerable volume of refinery products from Texas are 
being diverted from the East Coast haul to the West Coast 
to meet the mounting war demands as activities in the Pacific 
are stepped up. As war in the Far East increases in intensity 
still greater diversion of Texas oil products will be needed. 

*. 


The Texas Company purchased two new 141,000-bbl. 
tankers, it was announced by the United States Maritime Com- 
mission. The tankers are being built at the Sun Shipbuilding 
and Dry Dock Company and are scheduled to be launched in 
February. A trade-in credit of $2,498,580 for four obsolete 
tankers was allowed The Texas Company as down payment 
on the purchase price of $6,000,000 for the new vessels. 

The old vessels will be transferred to the War Shipping 
Administration by the commission for operation on behalf of 
the government to the extent deemed necessary during the 
present war emergency. At the end of the emergency the 
vessels are to be returned to the commission for immobilization. 
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“LITTLE BIG INCH,” TOO, 
IS BARRETT-PROTECTED 





- 


NOTHER vital artery has been 
A added to America’s network 
of power. It is “Little Big Inch” 
—a project of War Emergency 
Pipelines, Inc. This new 20-inch 
line will carry refined petroleum 
products from Texas to the East 
Coast. Like “Big Inch,” its 
famous big brother, “Little Big 
Inch,” is protected with Coal-tar 
Enamels. 

Barrett Enamels are the choiceof 
engineers and contractors because 

















they have proved again and again, 
on scores of pipeline projects, that 
they stand up under unusual 
underground stresses in all vari- 
eties of soil, and provide highest 
resistance to the action of soil 
acids, alkalis and electrolysis. 

Barrett Enamels can be applied 
quickly and easily in all climates 
and conditions, and they meet 
every requirement for long-lasting, 
trouble-free protection at the 
lowest possible cost. 


THE BARRETT DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 


40 RECTOR STREET, NEW YORK 6, N. Y. 
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“Little Big Inch,’’ War Emergency Pipelines, Inc. Barrett Coal-tar Enamels. 


COAL-TAR 
ENAMEL 


FIELD SERVICE—Our Pipeline 
Service Department and staff 
of Field Service men are 
equipped to provide both tech- 
nical and on-the-job assistance 
in the use of Barrett Enamels. 
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MAJOR Refining ACTIVITIES 


HE Barnsdall Oil Company will build a gasoline plant in 


the Midway oil field in Lafayette County, Arkansas, it 
was announced. The plant will be at the site of Barnsdall No. 1 
Bond, discovery well of Midway field. Plans are still in the 
formative stage. It has been said that the-Smackover lime 
pool, discovered January 1, 1943, will be repressured. 


i 


Formal opening of the butadiene plant of the Neches Butane 
Products Company at Port Neches has been set for February 
23. The plant’s first 50,000-unit has. been campleted and a 
second similar unit will be ready for operation late this spring. 

A number of nationally known figures in the wartime rub- 
ber program will attend the opening program. The Neches 
Butane Products Company was organized by five companies: 
The Texas Company, Gulf Oil Corporation, Atlantic Refining 
Company, Pure Oil Company, and Magnolia Petroleum Com- 
pany. 

*~ 


A refinery at Trieste, Italy, was struck by the RAF the first 
of this month. In peacetime the plant produced 16 per cent 
of Italy’s fuel oil. The refinery had become increasingly im- 
portant to the Germans since they lost the one at Bari. Many 
bombs burst among the buildings, machinery, and tanks, Allied 
headquarters revealed. 


~ 


Construction work has begun on a butane-butylene unit 
at McPherson, Kansas, which is being built by National Co- 


operative Refining Association, according to E. J. Mary, super- 


intendent. The plant will manufacture an alkylation com- 
ponent used in the production of aviation gasoline. This will 
be shipped to other refineries to make the final product. 


® 


Production of aviation gasoline will be quadrupled at the re- 
finery of the Shell Oil Company at Wood River, Illinois, by 
the construction of several 
additional refining facili- 


dent reviewed the company’s production of 100-octane gaso- 
line. ‘In 1942,” he said, ‘Shell refineries produced enough avia- 
tion gasoline to keep 200 four-engine bombers flying 24 hours 
a day, every day of the year, and the new plants at Wood River 
and other Shell refineries will enable us to double this output 
in 1944.” 

oe ‘ 

The Bayway refinery, Linden, New Jersey, of the Standard 
Oil Company of New Jersey set a new local war production 
record of uninterrupted processing of crude petroleum when 
its No. 3 pipe still recently completed eight months without 
a shutdown. The previous Bayway record was six months. In 
its present run, which is still unbroken, the record-breaking 
pipe still has processed more than 10,000,000 bbl. of crude 
petroleum. General Superintendent D. L. Ferguson of the Bay- 
way refinery credited the record to improved facilities and 
greater effort on the part of employees to get maximum war 
output from equipment. 


a 

-Both aviation gas and butane-butylene cut will be made by 
the Danciger refinery at Longview, Texas, after it has been 
converted, according to J. C. Hinds, engineer and superin- 
tendent. The réfinery is scheduled to be reopened March 15. 
B-B cut will be supplied to other refineries. 


a 
Petroleum plants for making ingredients for synthetic rub- 
ber will eventually produce 55 per cent of the output in the 
United States, according to Rubber Director Bradley Dewey. 
At present grain alcohol plants are accounting for 75 per cent 
of the total rubber production, he said, but this year petroleum 
plants will average 47 per cent of the butadiene production. 
The original program called for 65 per cent of production 
from petroleum plants but this was revised downward to 55 

per cent. * 


Higher relative priority ratings have been given to the re- 
fining of 80-octane all-purpose military gasoline and 73- 
octane aviation gasoline, Petroleum Administrator Ickes has 

announced. Action was 





ties. One of these, the Mid- 
west’s first fluid catalytic 
cracking plant, was com- 
pleted and output of 100- 


Crude Runs to Stills, Production! and. Stocks? of Motor Fuels 
Week Ended January 29, 1943: 


A.P.I. Figures 
(Figures in thousands of bbl. 42 gal. each) 


taken by informing U. S. 
refiners that these two im- 
portant military petroleum 
products have béen moved 
from Group III (third pref- 





octane gasoline by the new 


. DAILY 
unit has begun. REFINING 
; . CAPACITY 
The second step in Shell’s sesreacT 
1944 expansion at Wood tial report- 
° . ra Ing 
River will be the comple- *Combined: East 
tion in a few weeks of an- pee = Rasengan 
other fluid cracking plant, yo onennggene eal 
a twin to the one already —— ——— S40 OS 
put into operation. The M. Ind., Ill, Ky... 824. 85.2 
Okla., Kans., Mo. _.... 416 80.1 
W. Kellogg Company of | RockyMt. sis‘. 
New York, is responsible sem eae 6.6 
for the construction of Jan. 29, 1944 4,831 86.8 
: TOTAL U. S.— 
these two catalytic crack- pg nee 


ing plants. Additional ayia- 
tion facilities, which are 
now under construction, 


U. S.— 
Jan. 30, 1943... 


Poten- Percent Daily Percent Total 


*At the request of the Petroleum Administration for War. 


erence) to Group II (sec- 
ond preference and criti- 
cal) in the relative priority 


CRUDE RUNS 
TO STILLS 


aver- oper- produc- Total groupings. 
ti ae 
—- = _ oo Administrator Ickes ex- 
plained that the require- 
ments of the armed forces 
2,100 85.8 13,751 15,424 for 80-octane all-purpose 
155 96.3 844 4.757 . : * 
= oe gas enaia gasoline have been increas 
364 87.5 2,194 10,897 ing rapidly and this increase 
115 105.6 711 2,824 | 


made it necessary to give 
the higher priority rating to 
the fuel. Since 73-octane 
aviation gasoline commit- 
ments to the armed forces 
must be protected and since 
all stocks used to make this 


835. 102.2 5,508 58,385 
4,359 90.2 28,000 179,501 
4,368 90.4 28,031 180,173 


3,638 22,365 206,457 


are expected to be com- 
pleted not later than May. 

In announcing the com- 
pletion of construction of 
the new plant, Shell’s presi- 
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1Production—total of gasoline at refineries including natural and 
blended; kerosine, gas, and distillate fuel oil, and residual fuel oil. 

2Stocks at refineries, bulk terminals, in transit, and pipe lines of fin- 
ished and unfinished gaseline; kerosine, gas, oil, and distillate fuel, and 
residual fuel oil. 

*Figures on production and stock include reported totals plus an esti- 
mate of unreported amounts and are on a Bureau of Mines basis. 








aviation gasoline will meet 
the 80-octane all-purpose 
specification, it was neces- 
sary to upgrade the rating 
of this product also. 


THE PETROLEUM ENGINEER, February, 1944 








vr @ 


-— wee fF OO VY ee Ot 











THE MAGNAFLUX TEST, shown above in Tube 
Turns’ laboratory, quickly reveals any hidden 
defects in the finished product. 

Flawless welding fittings are even more essential 
than perfect pipe. For extreme velocities, high 
pressures, vibration, strain, corrosive wear are most 
destructive to piping systems where flow changes 


direction .. . at the fittings! Defective fittings can 


FLAWLESS 


mice’, RR 








cause leakage, Ff downs, unnecessary maintenance 


and can disrup perative production schedules. 

Tests to insure lawless fittings have been, are 
today and will be a permanent Tube Turns’ policy. 

TUBE TURNS (Inc.) Louisville, Kentucky. Branch 
Offices: New York, Chicago, Philadelphia, Pittsburgh, Cleve- 
land, Dayton, Washington, D. C., Houston, San Francisco, 
Seattle . . . Distributors located in all principal cities. 





TUBES TU 


TRADE MARK 


Welding fittings and. Hanges 
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major Oil Field ACTIVITIES 





> Texas. Sinclair Prairie Oil Company has opened an oil 
pool in Cooke County, 11% miles southeast of the Red River. 
The discovery well flowed 210 bbl. of oil on a 4-hr. test from 
the Strawn series at a total depth of 5137 ft. The discovery 
is the No. 1 Winnie T. Montgomery. 

B® Ohio. Original estimates of 100 to 200 bbl. a day were 
made for South Penn Oil Company No. 1 Kerr, west of Woods- 
field in Monroe County, southeastern Ohio. Production in- 
creased after the well was shot. 

B® Montana. The Northern Ordnance, Inc., No. 1 Darr, 
CSW NW 14-9n-26e, is a prospective pool opener in Mussell- 
shell County. From 6087-6100 ft. in Amsden lime the well 
made 358 bbl. of oil in one 24-hr. test. 

Kansas. The Western Exploration Company No. 1 
Titus, NEC NW 19-20-13w, appears to be a new pool opener 
in Barton County. Oil showed in the Arbuckle lime from 3525 
to 3530 ft. 

B Texas. A prospective discovery is Continental Oil Com- 
pany No. 1 Burnett, Cheairs survey, northeast of Carthage in 
Panola County. The oil showing was in the deepest formation 
ever reported in the East Texas area with high gravity oil at 
8800 fe. 

B® Mexico. Government geologists have-announced a new 
oil producing region in the eastern states of Vera Cruz and 
Tamaulipas. They said preliminary drillings indicate the new 
zone, if exploited, would increase Mexico’s oil production as 
much as 15 per cent. The Mexican technicians hope to obtain 
machinery to exploit the new region extensively. 

> = Texas. Indications of a new Permian lime discovery for 
West Texas fields were evident at the Signal Oil and Gas 
Company No. 1 Fisher, 25-2-35 PSL, Andrews County. After 
treatment with acid, oil stood in the hole, which has a total 
depth of 4628 ft. 

> Illinois. Discovery of a new production zone in Franklin 
County gave the state a new pool in the St. Louis lime. Bash 
Redwine and Sohio Petroleum Company No. 1 Mitchell, NW 


NE SW 21-5s-3e, pumped 68 bbl. of oil in 24 hr. after being 
treated with acid through perforations in the casing at 3080- 
86 ft. 

B Oklahoma. The Ramsey Petroleum Company has what 
appears to be a discovery well in its No. 1 McDowell, C NE 
SE 13-3n-le, which swabbed 3 to 4 bbl. an hour after being 
shot. The Garvin County well was drilled to 3250 ft. and shot 
between 2900-85 ft. 

Kentucky. One of state’s best discoveries in months is 
Basin Drilling Company No. 1 Moore, 16-P-21, in the western 
part of the state. Northwest of the Utley pool, production is 
from McClosky lime at 2568-76 ft. It flowed 215 bbl. of oil 
in 4 hr. 
> Texas. Young County has a new Caddo lime pool in the 
Padgitt Mississippi lime field. Shell Oil Company No. 1-B 
Scott, block 334, TE&L survey, was dry in the Mississippi 
but was completed for 131 bbl. of oil daily from 4190-4208 
ft. in the Caddo lime. 

Illinois. Wiser Oil Company has a discovery at No. 1 
Wells, CSW NW 20-2n-9e, about two miles southwest of 
Wynoose. Production is from the McClosky at 2057-60 ft. 
with total depth at 3162 ft. 

Kansas. A pool opener for Stafford County was the 
Hershfield and Company No. 2 Heyen, CNE NW 24-22- 
13w. It was completed for 916 bbl. a day from Arbuckle lime 
at 3645 ft. 

Oklahoma. Atlantic Refining Company No. 1 Kerfoot, 
SEC NE 31-18-3w, is a potential discovery well in Logan 
County. In the second Wilcox sand from 6264-79 ft. a total 
of 1190 ft. of pipe line oil and 60 ft. of water was recovered 
in a drillstem test in less than an hour. Gas was estimated at 
7'/% million ft. 
> Kansas. The Continental Oil Company No. 1 Welch 

as been given a potential of 741 bbl. a day. In NEC 33-8-18w, 
Rooks County, the discovery well is producing in the Lansing- 
Kansas City lime. It has a total depth of 3220 ft. 





















































AVERAGE CRUDE OIL PRICES DAILY AVERAGE CRUDE OIL PRODUCTION 
’ 7 Data Supplied by A.P.I. 
California Louisiana (Figures in bbl. of 42 gal. each) 
Kettleman Hills $1.23-1.29 Rodessa $ .88-1.20 ACTUAL PRODUCTION ene 
Playa Del Re .80- .87 1P.A.W. ended ended ended 
y y 78-118 Gulf Coast .93-1.36 Recommendations Jan. 29, Dec. 25, Jan. 30, 
inga 73-1. January 1944 1943 1943 
Coaling North Louisiana .98-1.30 | Oklahoms 328,000  °328,800 329,050 347,750 
Wilmington .68-1.24 Kanees 285,000 2286,700 269,900 291,800 
ebraska __..____.. 1,300 2 1,150 1,600 2,350 
—_— Panhandle Texas 97,900 94,400 88,400 
Montana 1.00-1.15 Illinois 1.22-1.37 | North Texas ___ 140,200 143.400 136,700 
West Texas 364,600 354,400 201,100 
Wyoming .45-1.15 Bost Central Texas 116,400 126,900 101,600 
ast Texas : E 366,200 364,300 327, 
Kentucky 1.32-1.43 | southwest Texas 293,550 290,800 166,700 
Colorado 1.05-1.07 Coastal Texas __. 520,800 520,500 308,800 
we TOTAL TEXAS 1,892,000 1,899,650 1,894,700 1,330,900 
New Mexico .70-1.15 Indiana -85-1.25 | North Louisiana 76,850 78,050 91,850 
Coastal Louisiana . 280,900 275,500 247,700 
Texas Ohio TOTAL LA. _. 343,700 357,750 353,550 339,550 
Arkansas __.... ; 76,900 78,300 79,200 74,900 
North Central .97-1.25 Mississippi REALS 48,000 44,400 47,450 55,300 
: bi inois..... = 215,000 *- 217,200 213,550 229,55 
Panhandle 70-1.12 «Lima 1.50-1.60 | indiana | 14,400 14,000 13,250 16,600 
ET 73,900 73,600 68,700 78,200 
West Texas -80-1.27 Michi 1.24-1.44 Kentucky 26,000 22,500 22,000 16,300 
ichigan 24-1. Michigan .. 56,000 52,900 50,800 60,800 
Gulf Coast .93-1.48 Wyoming 100,000 97,050 86,100 89,950 
Darst Creek 1.14 Montana = ray 23,500 20,950 20,350 22,800 
3 Pennsylvania olorado ae 7,000 6,300 6,900 6,35 
New Mexico 110,600 ° 113,000 112,900 98,300 
East Texas , -80-1.27 Bradford 3.00 | TOTAL EAST 
radtor 5 OF CALIF... 3,601,300 3,614,250 3,570,000 _ 3,060,900 
Talco 79 
fe Seuthweat 2.65 California... —S—«8 28,300 795,200 792,500 _ 765, 500 
ae 93-1.25 9 TOTAL U.S... 4,429,600 4,409,450 4,362,500 “3,826,400 
: . Eureka . : 2.59 Raheny np eg and te allowables, as shown above, 
represent the production of crude ojl only, and do not include amounts 
Oklahoma -75-1.25 Buckeye . 2.30 | of condensate and natural gas derivatives to be produced. 
: 2Oklahoma, papa Nebraska figures are f k ended 7:00 a.m., 
Arkansas -94-1.36 Corning iti 1.31 | January 27, 194 isda ail aa ais o 
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GREATER EFFICIENCY FOR A VITAL INDUSTRY 


Dowell’s Industrial Chemical Clean- 
ng Service restores original plant 
ficiency and maintains desired pro- 
luction and operating standards. 
his proven service quickly dissolves 
rid disintegrates practically all types of 
water or steam deposited scales and 


ili cin enllinnts escent Aris Ahr batalla ins ihe la i as iti tee 


sludges—accumulations that cause 
serious operating problems and reduced 
plant efficiency. 

Dowell Industrial Chemical Cleaning 
Service prolongs equipment life and 
shortens down-time for cleaning. Dis- 
mantling of the unit is unnecessary as 


DOWELL INCORPORATED 
Executive Office: Midland, Michigan 


General Office: KENNEDY BLDG., TULSA 3, OKLAHOMA 


Subsidiary of The Dow Chemical Company 


the solvents penetrate wherever steam 
or water flows. Leading refiners find this 
service indispensable for cleaning all 
types of boilers, coridensers and other 
types of heat exchange equipment. 

Write for literature or contact the 
Dowell service station in your locality. 


FOR INDUSTRIAL CLEANING AND SCALE REMOVAL SERVICE 
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PETROLEUM Statistics AND FIELD Operations 


































































U. S. Daily Average Production Daily Average Crude Runs to Stills 
| 4,300,000 v, . 4,300,000 
4 4,100,000 4,100,000 
m4 3,900,000 5 3,900,000 
s 3,700,000 ~ 3,700,000 
| 3,500,000 | 3,500,000 
gibheeeeecege gebeeeeestge 
SSeS Z2<cZ6zZAS Secs 22<ROzZas 
U. S. Crude Oil Stocks Gasoline Stocks—Total U. S. 
a 285,000,000 a 90,000,000 
270,000,000 80,000,000 
255,000,000 
oo -) 
>2500000 MEMES eaeeED | 60,000,000 
ggbeeeseeeg g geheeevauige 
Sede Zc ROzZAS Secs 22<FOzZaAS 





Above statistics by Ameriean Petroleum Institute. 





Summarized Operations in Active Fields for January, 1944 







































































FIeLps Completions | Producers Ri Drillin Depth of No. Casing Gravity Type of 
“s Wells Production Strings of Oil Toot Used 
TEXAS | 
PE ON 6 5 gessescccaberewsesee 26 20 14 3500-3700 2 40 Rotary 
EE a re 33 24 3 4400-5584 2 22-35 Rotary 
EE re errr 18 12 7 4800-6850 2 20-30 Rotary 
a roe 12 9 9 3675-4377 2or3 32-36 Ro 
ars Sig buciesios crave nasi 20 16 5 1700-3900 2 40 Rot.-Cab. 
CE, c.igwscnensésensesensie ll 9 10 3922-5878 2or3 21-54 Rotar: 
9) 5 Sree rse Soe 15 13 6 3730-3935 2 42-43 Rot.-Cab. 
Sg. korea anid ois, ene sa 7 5 8 4495-4912 2 19-29 Rotary 
OKLAHOMA 
x NIN. . otc cedtececceseweee 8 5 7 2150-4125 2-or 3 38 Rotary 
ANBAS 
i See ere eee ere 13 11 5 2926-3435 2 and 5 32-37 Rot.-Cab. 
as ic as ae ao wae ea aera 6 2 4 3222-4085 2 and 5 42-48 Rot.-Cab. 
, Barton County.......... We ccucavexed 9 7 6 3290-3518 2 39-42 Rot.-Cab. 
LLINOIS 
DG. on6..n add ube i nnteeee 153 132 98 100 1425-4100 2 36-38 Rot.-Cab. 
New Mexico 
| EM ee ee ree 6 4 3 3150-4030 2 30-34 Rot.-Cab. 
CALIFORNIA 
.., PECL eee 8 7 7 4 1840-11,450 2or4 14-30 Rotary 
Wilmington County ..............00.. 7 7 11 14 3500-4000 2 and 3 18-20 Rotary 
LC} 
e . e,e 
Field Activities by States for January, 1944 
STaTE Completions Producers Locations Rigs Drilling Wells Production, 1942 
January December| January December| January December| January December| January December (bbl.) 
NS iis awaken ee 13 20 9 11 11 17 7 8 14 27,605,000 
ee 144 77 116 6 58 61 26 31 16 22 284,415,000 
Illinois analy es ail ou. u-elace ce 156 148 121 136 79 84 80 91 112 100 81,070,000 
ea ee 26 24 33 31 27 5 7 16 15 5,320,000 
ES ae ee 180 185 142 141 52 48 27 22 25 13 105,780,000 
NS ion inereat.s 40 58 31 37 19 15 BieaA pee bis ie 2 7,890,000 
Louisiana............. 42 45 40 33 18 22 9° ad 17 125,904,000 
iia s'seroknwe 56 52 43 42 31 24 12 20 15 20,576,000 
Mississippi........... 4 3 2 cine or oie a ee 18,845,000 
Ns su ew ens 440 25 14 19 6 ee 7 4 sa 7,598,000 
ee 7 5 Pen 4 ass Tits owe 791,000 
New Mexico.......... t+ 33 22 25 16 9 12 ae maid 6 38,955,000 
New ee 98* 102* P 95* 100* 56 50 15 24 ae 4,783,000 
ie 50 62 48 53 28 33 14 20 aaa 3,220,000 
ST 130 120 119 94 41 45 one ‘gaan 43 50 120,880,000 
Pennsylvania......... 218* 206* 191 179 161 155 ne ee ee akan 15,986,000 
Ra 80 340 321 281 311 305 220 245 291 303 588,560,000 
West Virginia eats 78 64 72 56 1 25 3 4 14 16 3,256,000 
ee 1l 6 8 5 1 4 1 2 5 12 34,686,000 
ae 1691 1557 1452 1294 918 931 405 499 542 577 1,496,120,000 





*Includes water-intake and pressure wells. 
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Oil Well Cementing 


x+ Discussion of squeeze cementing and 





the cementing of casing in wells 


PART 1 


by CA. Pitts 


mgimeer 


P 444, 


Field Engineer, Halliburton Oil Well Cementing Company 


OME practical and theoretical con- 
siderations pertaining to the ce- 
menting of casing in oil wells and sub- 
sequent squeeze cementing are presented 
herewith. The purpose is to aid in the 
solution of some of the difficult cement- 
ing problems encountered in today’s 
well completions. With this in view, 
cnly proved methods known to be good 
cementing technique are given. Under 
casing cementations, the causes of fail- 
ure in cementing casing are discussed 
and suggestions offered on how to over- 
come them. Under squeeze cementing, 
which is concerned theoretically with 
the mechanics of fluid flow in squeeze 
cementing, explanations are given for 
the reaction of various formations to 
squeeze cementing and the necessity for 
squeeze cementing at the proper time 
and place, together with an outline of 
the practice followed in testing com- 
pleted squeeze jobs. 


Casing Cementations 


As a basis for judging the effective- 
ness of a well casing cementing job, or 
casing cementation, three things should 
be kept in mind: First, a casing cemen- 
tation is successful or unsuccessful de- 
pending on whether the various produc- 


tive zones are properly segregated; sec- 
ond, a producing zone, when properly 
segregated, will not produce fluid from 
another zone; third, the fact that a 
zone, thought to be productive, does not 
produce after cementing, does not indi- 
cate a cementation failure. 

There are wells in certain areas in 
which it is not always possible on the 
original cementation by the normal 
methods of cementing, to segregate the 
producing formations. In wells of this 
type the original casing cementation is 
always a failure according to the basis 
of judgment just stated; however, as 
the segregation is beyond the limits of 
the normal method, the failure should 
be expected. 

Classification of failures. Such 
failures are invariably due to one of 
three causes. Listed in order of their 
importance, they are: 

1. Use of insufficient cement. 

2. Formation characteristics. 

3. Channeling. 

Under cause 1 are included all cases 
in which too little cement is pumped 
into the annulus to cover properly the 
producing zones, whether due to an 
underestimate of hole capacity or to 
premature set of the cement slurry re- 
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sulting in failure to displace the cement 
from the casing, or other cause. Under 
cause 2, formation characteristics, are 
included those cases in which sufficient 
cement, when so placed that channel- 
ing does not occur, will not prevent 
migration of fluids from one zone to 
another. Under channeling, cause 3, are 
included all those cases in which the 
cement slurry fails to fill the annulus 
between the casing and the wall of the 
hole below the top of the cement col- 
umn in the annulus. 

Insufficient cement. The use of in- 
sufficient cement is due largely to a gen- 
eral lack of knowledge regarding the 
size of the hole. Caliper surveys and 
subsequent checks with temperature 
surveys now give information from 
which the volume of cement needed can 
be computed accurately. Allowance 
must be made for some contaminated 
cement at the head of the cement col- 
umn, which will exist even though 
proper cementing conditions have been 
maintained. For this reason enough ce- 
ment must be run to displace this con- 
taminated portion above the top pros- 
pective producing zone. The amount of 
cement necessary to accomplish this is 
discussed later under channeling. 
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Formation characteristics. Some 
formations possess qualities that make it 
difficult, if not impossible, to obtain 
satisfactory cementations by the nor- 
mal method of cementing casing. Study 
of this problem in oil well cementing 
soon resolves itself into a study of the 
forces acting to cause a cementation 
failure. These forces, which will be dis- 
cussed presently, vary inversely as the 
pressure of the fluids in the producing 
formation. Consequently, anything 
that reduces the pressure in the pay 
zone adds to the strain on the cement 
job. Whether the cement job will stand 
this strain depends on the nature of the 
bond obtained by the set cement, which 
in turn depends on the character of the 
cement, the length of the bonded area, 
and the nature of the formation. 


Many experiments have been con- 
ducted that indicate there are few, if 
any, formations that inhibit the set of 
cement or materially change its prop- 
erties. Consequently, the cement behind 
the casing may be thought of as having 
compressive and tensile strengths that 
are usually greater than those of the 
formations. This being true, the source 
of failure in cementations is not due to 
the character of the set cement, and 
therefore must be due either to the bond 
between the cement and the casing or to 
the bond between the cement and the 
formation. As cement and casing are 
essentially the same on all wells and all 
wells do not exhibit the same failures, 
it must be concluded that the bond be- 
tween cement and casing is not a source 
of trouble. The source of trouble is 
probably the bond between the cement 
and the formation. As this bond can 
never be stronger than the formation, 
it explains the fact that failures due to 
poor bonding are more prevalent in soft 
formations than in hard formations. 
Shallow formations frequently are af- 
fected by fresh water escaping from the 
drilling fluid and cement slurry in such 
a way that the formation loses strength 
near the well bore. Thus a semi-plastic 
material is formed that will flow if a 
great enough pressure differentiai is 
created, 

Although most of the fields in which 
formation characteristics make cement- 
ing difficult are shallow fields whose 
formations have not been compacted to 
high densities, there are many instances 
in which compacted hard shales in deep 
wells cause difficulties. These shales are 
shown by caliper surveys to have the 


property of being able to spall off and ° 


be washed out to larger than bit size. 
They are not affected by water to any 
appreciable extent, indicating that the 
washing out is not necessarily due to re- 
action with water. A possible explana- 
tion of this spalling off is the fact that 
when the shale is penetrated by the drill, 
the pressure at the wall of the hole due 
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to the mud column may be materially 
different from the pressure on the shale 
due to the overburden. This pressure 
change may be an increase or a decrease 
depending on the geologic history of 
the shale. Spalling off of the shales might 
be due to several causes or to a combina- 
tion of such causes, but regardless of 
cause, it is a fact that some shales do 
spall off and are washed to the surface 
in flakes. As flakes of shale do come to 
the surface, the origin of the disinteg- 
rating process must be in the form of 
cracks in the shale, so these cracks be- 
come filled with drilling mud that can- 
not possibly be removed by a normal 
casing cementing job. When the cracks 
are large and extensive enough to create 
vertical permeability at the face of the 
shale zone, fluids may migrate vertically 
in the body of shale behind the cement. 

Regardless of the degree to which the 
formations have been compacted, for- 
mation characteristics may be encoun- 
tered that cause difficulties in cement- 
ing. In fields where sands alternate with 
shales it is usually in a shale zone be- 
tween two sands where the cement must 
bond to the formation to obtain the 
proper segregation. The required 
strength of this bond depends to a large 
extent on the thickness of the shale and 
on the pressure differential it must 
withstand. Thus, one of the most com- 
mon formation characteristics that 
cause cementing difficulties is the oc- 
currence of desirable and undesirable 
fluids separated by thin sections of shale. 

Another type of formation character- 
istic is the occurrence of desirable and 
undesirable fluids in the same’ sand. 
These cases are particularly difficult 
when the sand section has sufficient ver- 
tical permeability to permit vertical 
movement of fluids. 


In some areas low pressure zones. will 
not support enough pressure to prevent 
high pressure zones from producing 
fluid. When wells in such zones are 
cemented, channels are formed in the 
cement behind the casing by the fluids 
produced from the high pressure sand. 
This results in vertical lines of com- 
munication through the cement and 
thus a failure of the cementing job. 


It should not be said that these for- 
mation characteristics cannot be over- 
come in the original cementation job. 
There have been cases in which each of 
the characteristics just discussed has 
been overcome. Much experimental 
work has been done in attempts to 
solve these problems and‘in some in- 
stances the experiments have been- suc- 
cessful. The cost of the operation, how- 
ever, has been high in all cases and the 
measure of success is by no means in 
proportion to the increase in cost. Re- 
search work along this line is in progress 
and the outlook is good for an early 
solution to these problems. For the pres- 





ent, however, the most economical solu- 
tion is that of squeeze cementing as de- 
scribed later in this article. 


Channeling. Channeling is the fail- 
ure of the cement slurry to fill the an- 
nulus between the casing and the wall 
of the hole. There are many factors to 
which channeling might be attributed, 
but it is only as they affect the basic 
pattern of fluid flow in the annulus 
that these factors become important. 
Obviously, if the flow pattern in the 
annulus is viscous, a condition would 
exist in which the movement of fluid 
at the center of flow would be greater 
than at the wall of the hole. This would 
result in excessive contamination of the 
cement slurry and cause channeling. 
Fortunately, the velocities commonly 
used in placing cement are high enough 
to maintain turbulent flow in which 
the velocity of fluids in the annulus is 
almost equal at all points. Turbulent 
flow does not depend on velocity alone, 
but on other factors. As contained in 
Reynolds number, R, the numerical 
value of which in certain standard units 
is the criterion for judging flow condi- 
tions, these factors are: 

ev 
u 

where: 

R=Reynolds number, 

V=velocity, 

p —density, 

| —dimension, such as diam- 
eter, etc., and 

u dynamic viscosity. 

Reynolds number is a basic mathe- 
matical relationship between the several 
variables that determine flow char- 
acteristics. Studies in hydrodynamics 
have established the truth and value of 
this relationship, but these studies have 
been made, using true fluids, under care- 
fully controlled conditions. In oil well 
cementing the fluids used are suspen- 
sions and therefore not.true fluids. As 
the forces active on suspended particles 
are in proportion to the Reynolds num- 
ber, however, the flow of drilling mud 
and cement slurries is directly related to 
the Reynolds number, R. As R increases 
above a certain minimum value, the 
flow becomes turbulent. The turbulence 


‘increases as the Reynolds number, R, 


increases, and results in maintaining a 
more even forward velocity of all par- 
ticles of fluid in the annulus. Conse- 
quently, at high values of R all fluid in 
the annulus may be thought of as mov- 
ing upward with nearly the same veloc- 
ity and so prevent channeling. When 
applying the Reynolds number formula 
to the solution of flow problems in oil 
well cementing, there are other impor- 
tant considerations that enter. 
Eprror’s Norte: This article -will be 
continued in an early issue of The Petro- 


leum Engineer. 
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Controlling Wild Well | 


In San Salvador Field 


x+ High pressure gas well blowout 


IGH pressure gas blowouts are the 
most dangerous hazards con- 
fronted in drilling. Modern drilling 
equipment has been designed, drilling 
mud research intensified, and other 
items of equipment involved improved, 
primarily to reduce the possibility of 
such accidents, which often are ex- 
tremely costly. Despite all precautions 
and improvements, however, blowouts 
of oil and gas wells do occur, perhaps 
because of the highly variable and un- 
predictable conditions encountered. An 
abrupt change in well, conditions while 
drilling calmly ahead under control may 
result in a major blowout. Such blow- 
outs cannot always be attributed to 
carelessness, lack of equipment, or prep- 
aration. If the drill enters an unsuspect- 
ed high pressure oil or gas formation 
without surface indications to permit 
early preventive measures, a blowout 
may occur. 

The Gulf States Oil Company’s well, 
C. C. de Cavazos No. 1, San Salvador 
field, Hidalgo County, Texas, was origi- 
nally drilled to 7800 ft. and completed 
as a distillate well at 7300 ft. two years 
ago. The operators decided to deepen it 
to 11,000 ft. as a test well in an effort 
to find deeper productive formations. 
In preparing to drill, the operators were 
unable to remove the packer, which had 
stuck, and were forced to set a whip- 
stock and drill around the packer. At 
8000 ft. the bit suddenly topped a high 
pressure formation and the well quickly 
unloaded the drilling mud in the hole. 
An attempt to close the blowout pre- 


venter failed when the line between the . 


pump and preventer blew out with the 
rams only partially closed. Efforts to 
close the master valve with the pumps 
were unsuccessful due to a cylinder 
head blowing off the pump. Before the 


requires careful procedure by 


operator in regaining control 


by C C. Pryor 


Associate Editor 


manual controls could be used to close 
the blowout preventer the cutting ac- 
tion of the entrained sand in the gas 
had cut the packing from the rams. The 
cutting action of the gas stream be- 
tween the drill pipe and rams of the 
preventer had resulted in the 27-in. 
internal flush, 10.4-lb., grade D, drill 
pipe becoming badly cut. 


Drillstem Break 


Under the direction of M. M. Kinley, 
an attempt was made to pull the drill 
pipe from the hole, but it parted at the 
point where it had been cut by the gas 
stream. After the pipe dropped to bot- 
tom, corkscrewing it, its top was about 
15 ft. below the surface connections. A 
part of the surface connections were 
then removed and a new pressure oper- 
ated gate valve installed with 200 ft. of 
7-in. flow line and a joint of 7-in. as 
standpipe. The well during all ensuing 
operations was permitted to blow wide 
open through this flow line. Gas pres- 
sure was 400 Ib. with the valve fully 
open, indicating an open flow volume of 
more than 200,000,000 cu. ft. per day. 

The operators then went into the hole 
with a packoff releasable overshot snub- 
bing it in under pressure. Due to the 
high velocity of the gas stream making 
the pipe vibrate, several attempts were 
necessary before the overshot went over 
the broken drill pipe. Because of the 
clearance required for flow only a 5 /2- 
in. O.D. overshot could be run. Within 


Fig. 1. Sketch of snubbing and con- 
trol equipment on C. C. Cavazos 

No. 1. Bottom section shows 
releasing overshot 


Sketch made by Otis Pressure Control, Inc., for 
The Petroleum Engineer. 
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five minutes after the connection had 
been made with the overshot, pressure 
in the drill pipe increased to 3250 Ib. 
per sq. in. The pumps were then started 
to force water down the drill pipe and 
drive the gas back into the formation 
against a pressure of about 3300 lb. 
Pressure gradually declined to about 
1200 Ib. When about 36 bbl. of water 
had been pumped into the pipe (enough 
to fill the drill pipe) the pressure in- 
creased rapidly to 3300 lb., indicating 
a partially plugged pipe. The pumps 
were able to force water into the pipe at 
3300-lb. pressure, but at a rate of about 
'/, bbl. per min., which was insufficient. 
An attempt to unload the pipe caused 
about 1'% bbl. of shale and small rocks 
to blow out. The drill pipe was again 
filled with water, but a rise in pressure 
indicated that the fishtail bit with two 
\4-in. water courses was plugged. Un- 
loaded a second time to blow out the 
plug, the rubber packing in the over- 
shot gave way. 

After snubbing out the packoff re- 
leasable overshot, a hazardous operation 
because of its nearness to the surface, a 
full-opening packoff overshot without 
slips, but with a two-way pressure seal, 
packing element was snubbed in. This 
overshot was kept from blowing out of 
the well by stationary snubbers, Fig. 1. 


Perforating Drillstem 


It was then considered advisable to 
perforate the drill pipe as low as possi- 
ble to establish circulation to kill the 
well. Obviously, the pipe could not be 
perforated below the material bridg- 
ing in the pipe, but a gun perforator 
was run to 7822 ft. without success in 
perforating. In attempting to pull the 
gun from the hole the line parted at 


the surface leaving the perforator and . 


line in the hole. The overshot was then 
removed, and Kinley replaced the well 
connections with a new 7-in. by 4-in. 
steel cross, a ram type tubinghead, and 
a 7-in. master valve. This was done be- 
cause of the danger that the connections 
on the well had become sand cut and 
materially weakened. Two 4-in. high 
pressure flow lines were laid 600 ft. 
from the well with 9%%-in. standpipes. 
A combination full bore overshot was 
then rigged and after four days of un- 
successful attempts was finally snubbed 
over the drill pipe. This overshot, like 
the second one run, gave full opening 
to the drill pipe and was equipped with 


double pressure seal packing and in ad-' 


dition with a releasable slip unit. The 
overshot was snubbed about 7 ft. over 
the pipe to insure a firm setting for the 
packing and slips. It was not considered 
safe to attempt to pull the drill pipe 
with the drilling rig, because of the 
nearness of the pack-off overshot to the 
surface connections, and also because 
of the difficulty that would have been 
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encountered, at the same time, in hold- 
ing with the stationary snubbers. Cas- 
ing jacks were used in an attempt to 
start the pipe. A pull of 240,000 Ib. 
against a snubbing pressure of 6000 lb., 








Fig. 2. Sectional view of drill pipe 
-with mechanical perforator knife 
cutting through pipe 
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to prevent the pipe coming out of the 
hole if the string parted or the overshot 
gave way, failed to start the string. The 
strain on the drill pipe was held to keep 
the pipe straight. 

The gun perforator and line was then 
fished out with a two prong grab run 
on a 9/16-in. sand line and jars. A 17%- ° 
in. gauge was then run on wire line tools 
to 7326 ft. indicating the drill pipe was 
free to that depth. Operators then de- 
cided to employ a mechanical tubing 
perforator' run on a 0.072-in. steel 
measuring line in an attempt to per- 
forate the heavy drill pipe. The perfora- 
tor was tested successfully at the sur- 
face with a section of the drill pipe be- 
fore it was run into the hole. The me- 
chanical perforator used was designed 
for use in 2-in. tubing of 3/16-in. wall 
thickness, whereas the drill pipe had a 
wall thickness of % in. 


Mechanical Perforator 


General construction of the me- 
chanical perforator, which was being 
required to perform an operation far 
more severe than that called for in its 
original design, is shown in Fig. 2. Ac- 
cording to punch press formula, a force 
of 30,500 lb. was necessary to perforate 
the drill pipe, whereas a force of less 
than 15,000 Ib. is required for perforat- 
ing 2-in. tubing. The difference in 
forces is due to the wall thickness and 
hardness of the drill pipe. A removable 
stop is first set in the tubing to position 
the perforator and to receive the down- 
ward impact set up by operation of the 
tubing jars. An arm, carried in a hous- 
ing, is pivoted at its lower end and car- 
ries a hardened chisel-point knife at its 
upper end. A movable wedge, also car- 
ried by the housing and driven down- 
ward by the tubing jars, forces the 
knife out through the wall of the pipe. 
Upward jarring causes the arm and 
knife to retract to its original position 
to permit withdrawal from the well. 

When the drill pipe had been per- 
forated the pumps were again started 
and pumped water into the well. The 
perforation permitted a flow of 5. bbl. 
per min. at 800-lb. pressure. Mud weigh- 
ing 14 lb. was then pumped in and the 
well killed, a job that many engineers 
did not believe possible, but which was 
successfully completed as the result of 
careful and intelligent planning, and of 
close cooperation among those con- 
cerned, 

The snubbing and control equipment 
and the perforator were operated by 
Otis men under the active supervision 
of I. A. Miller, Gulf Coast superintend- 
ent of Gulf States Oil Company, who 
attracted wide attention several years 
ago by using golf balls in killing a wild 
well near Alice, Texas. 





-1Mechanical tubing perforator designed and patented 
by Otis Pressure Control, Inc. 
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Well Spacing—lts Effect On 


Recoveries and Profits 


X> Steady decline in rate of discovery results 


in study of this controversial subject 


PART 1 


P 410. 


by or ea Cid and 3 4 Koyds 


HE effect of well spacing both on 
recoveries and profits has been a 


highly controversial subject. The effect - 


on recoveries alone has not been a mat- 
ter of universal agreement. And under 
a barrage of propaganda for wide spac- 
ing, as an alleged cure for the financial 
problems created by the nationwide 
adoption of proration and the subse- 
quent period of declining allowables 
that followed the discovery of the East 
Texas field, any calm appraisal of the 
subject on a strictly scientific basis was 
virtually impossible. 

Now that a persistent decline in the 
rate of discovery over a period of the 
last 6 years has substituted the problem 
of maintaining supplies of oil adequate 
for our needs for that of declining al- 
lowables, it may be possible for the 
whole question of well spacing to re- 
ceive consideration on a purely objec- 
tive basis. The purpose of this paper is 
to present such a study. 

The discussions are intentionally lim- 
ited to sands and lime or dolomite res- 
ervoirs whose physical characteristics 
are such that they behave like sands; 
i.e., that oil movement is through capil- 
lary openings. It is recognized that an 
accumulation of oil in a true cavern 
similar to that at Carlsbad might be 
drained, within a period of time having 
some significance in relation to human 
lifetimes, by one properly located well. 


Considering the effect of spacing on 


Published through courtesy of the Bulletin of the Amer- 
ican Association of Petroleum Geologists. 


Fig. 1. Chase Townsite pool, Kansas. 
Block diagram showing yields per acre 
for the areas of 5- and 10-acre 

well spacing 


Continental Oil Company 


CW. Tomlinson 


Independent Operator 


recoveries, it may be noted that until 
recent years there was no disposition to 
question the idea that closer spacing did 
mean increased recovery from a reser- 
voir as a whole. But with the advent.of 
proration and of various production 
practices looking toward more efficient 
utilization of reservoir energy, it has 
become fashionable to assume that re- 
coveries per acre or per unit volume of 
pay are virtually independent of well 
spacing. 

Glowing pictures of the economies to 
be effected through wider well spacing 
have been predicated on that assump- 
tion. 

Some arguments have gone even fur- 
ther and asserted that close spacing, by 
increasing the difficulties of controlling 
the utilization of reservoir energy effec- 
tively, would actually decrease recov- 
eries under present day operating prac- 
tices. 

Virtually no valid evidence has been 


presented in support of such arguments. 

The standard procedure in a physical 
laboratory for studying the relationship 
between two variables is to hold other 
factors constant, impose changes in one 
and observe the effect on the other. 
Thus, if it is desired to determine the 
temperature-volume relationships for a 
gas, it is necessary that the pressure be 
maintained constant while temperature 
is intentionally varied and the resulting 
changes in volume recorded. Similarly, 
to determine pressure-volume relation- 
ships, it is essential that temperature be 
maintained constant during the experi- 
ment. 

If all the factors were varied simul- 
taneously, the attempt to establish 
cause and effect relationships would de- 
generate into mere speculation. 

But once those relationships have 
been determined, it is possible to predict 
the effect of a combination of varia- 
tions by calculating the effect of each 
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TABLE | 
Data on Mexia-Powell fault line fields, Texas 





: l 
Field Currie | 








Mexia Powell* Richland Wortham 
| (fault leases) 
Production area, acres... .. ol 435 1,820 2,600 | 234 760 
SS ree 75 391 741 99 354 
Spacing, acre per well........... 5.8 4.7 3.5 | 2.4 2.2 
ED vcksncctseeseeces | 20.9 56.9 46.5 | 20.1 24.8 
Pay volume, acre ft............. 9,092 | 103,543 120,813 4,701 18,868 
Production to 1-1-42, bbl........ | 6,645,460 |  85,700,0004 109,972,041 | 6,398,020 22,741,106 
Estimated ultimate production. . .| 7,000,000 89,500,000 113,500,000 500, 23,500, 
Estimated ultimate recovery, 
eee 16,092 | 49,179 43,654 27,771 30,921 
ee er ere } 770 | 864 939 | 1,383 1,245 
Percentaget...........0.0000: | 43.6 48.0 53.2 | 78.3 70.5 











*Includes Woodbine sand production only. 
tApproximate. 





{Based on estimated, original oil content of 1766 bbl. per acre ft. 








individual factor in sequence. The point 
should be emphasized that it is not per- 
missible to ignore the effect of one vari- 
able factor simply because other varia- 
bles have been introduced. 

Obviously, the ideal way to deter- 
mine the effect of well spacing on ulti- 
mate recovery would be to apply the 
same principles of laboratory procedure. 
That would mean taking a number of 
fields with identical reservoir character- 
istics (including porosity, permeability, 
and type of drive available to force the 
oil to the hole) equal initial pressure, 
and oil of the same viscosity and gas 
content; developing those fields on va- 
rious well spacings; and then operating 
them to depletion, using identical pro- 
duction practices in all cases. Under 
such circumstances, any differences in 
recoveries would necessarily be attrib- 
uted to the differences in well spacing. 

‘The fact that such procedure has not 
been followed as a matter of deliberate 
intent has imposed great difficulties in 
the way of obtaining evidence that was 
not open to challenge on some ground. 
Either the reservoirs were not compar- 
able, depths and pressures were differ- 
ent, production practices were differ- 
ent, or if a group of fields was found 


that were ideal in every other respect 
the well spacing was apt to be identical, 
thus precluding the development of any 
useful information. 

Differing recoveries from areas of 
differing spacing in the same field, such 
as are illustrated in Figs. 1 and 2, have 
been brushed aside as evidence on the 
grounds that the closely spaced wells 
simply represent “extra straws in the 
same glass.” 


On the other hand, elaborate argu- 
ments designed to show the economic 
waste involved in close spacing have 
often been based on recovery estimates 
made in the early life of fields, which 
the passage of time has shown to be far 
short of the actual recoveries. 


In view of the difficulties cited, fig- 
ures recently made available by Hill and 
Guthrie’ on unit recoveries from the 
Woodbine sand fault line fields in 
Texas are highly significant because 
they represent a group of fields in 
which: 

1. The producing horizon is the same; 


2. Structural conditions are essential- 
ly the same; 
1““Analysis of Oil Production in the Near-Depleted 


Mexia-Powell Fault Line Fields of Texas,” H. B. Hill 
and R. K. Guthrie, U. S. Bureau of Mines. R.1. 3712. 
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TABLE 2 
Ratios—unit recoveries to reciprocal of 
square root of spacing 











: Recip- 

Spacing, | Recovery,| rocal of 
Field acres bbl. per . root | Ratio 

per well | acre ft. | ofacres | factor’ 

per well 
Currie..... 5.8 770 0.412 1870 
Mexia...... 4.7 864 0.460 1880 
Powell. .... 3.5 939 0.535 1750 
Richland 2.4 1383 0.644 2150 
Wortham 2.2 1245 0.675 1850 























3. The character of the oil is essen- 
tially the same; 

4. The variation in depths and pres- 
sures is slight; 

5. All were exploited in the same 
manner; i.e., rapid development 
and wide open flow; 

6. All were subject to natural water 
drive; 

7. All are so nearly depleted that 
there is no chance for errors in the 
estimates of ultimate recovery to 
have any appreciable effect on the 
results; and 

8. The average well spacing varies 
through a relatively wide range 
among the fields. 

In other words, these fields provide 
the equivalent of a laboratory demon- 
stration. 

The essential data concerning them 
are presented in Table 1. They have 
been arranged in the order of the well 
density. 

It is evident that the unit recoveries 
from the more closely drilled fields are 
greater than from the less densely 
drilled ones. In fact, the recoveries line 
up in exactly the order of well density 
except for the two most closely drilled, 
in which instance the difference in den- 
sity amounts to only 0.2 acre per well. 

If recoveries under different spacings 
are related to the average distance the 
oil has to move to reach a well as sug- 
gested by Cutler, then it would be 
expected that they should be propor- 
tional to the reciprocal of the square 
root of the area attributable to each 
well. Table 2, shows that the ratio of 
the two is almost constant for this 
group of fields. 


Eprror’s Norte: This article will be 
continued in an early issue of T he Petro- 


leum Engineer. 
ve ve & — 





Fig. 2. Lucien field, Oklahoma. Block 
diagram showing yields per acre-foot 
from Simpson sand for the areas of 
10-acre spacing (actual average 11.0 
acres per well) and 40-acre spacing 
(actual average 36.4 acres per well) 
respectively. In the area of 40-acre 
spacing, wells are grouped in east- 
west strips '/2 mile wide arranged in 
order from south to north. Recoveries 
for 10-acre wells are shown by leases 
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Latest Type Fluid Catalytic 
Cracking Plant in Operation 


x4 Baltimore refinery enlarged by addition of fluid catalytic 
cracking unit for production of 100-octane gasoline base 
stock—Giant vessels fabricated at plant site 








‘by CC. Pryor 


Associate Editor 


TANDARD OIL COMPANY of 
New Jersey has completed and 
placed in full operation the latest and 
most streamlined unit utilizing the fluid 
catalytic cracking process at its Balti- 
more, Maryland, refinery at a cost of 
approximately $14,000,000. Other fluid 
catalytic cracking units of the com- 
pany already in operation in refining 
centers of the country are contribut- 
ing greatly to the manufacture of 100- 





This article was written several 
months ago, but due to necessary 
censorship regulations, its publi- 
cation has been delayed until 
now. Processing details in the 
original article have been deleted 
to comply with censorship re- 
quirements. 











octane aviation gasoline by this mod- 
ern refining process. Although catalytic 
cracking units do not produce 100-oc- 
tane gasoline as a finished product, they 
do produce the base stock for aviation 
fuel and the gases that are used as 
charging stock for the alkylation units. 
The alkylation units produce the blend- 
ing agent subsequently mixed with the 
base stock for the actual product of 
100-octane aviation gasoline. The ca- 
talytic cracking process, in effect, 
breaks down the petroleum molecules 
and then rearranges them so as actually 
to “make” a greater quantity of certain 
constituents than are originally present 
in the crude oil. 

When the Baltimore refinery was 
purchased by Standard in 1892 it con- 
sisted of 14 coke stills, covered 50 acres, 
was operated by 50 employees, and pro- 
cessed 5000 bbl. per day of crude oil 
piped to the plant from Pennsylvania 
oil fields. Modernization of the plant 
by the company began almost simul- 
taneously with its purchase; however, 
the most rapid changes in equipment 
and processes began in the period from 


Fluid catalytic cracking unit at right 
with light ends fractionation 
towers at left 
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1920 to 1930. The company installed 
20-pressure stills, and later replaced 
them with 12 low pressure cracking 
coils. Two new vacuum pipestills and 
two 1000-Ib. cracking coils were added 
and steam and other power facilities 
were enlarged and modernized. New 
crude pipe stills, a light ends fraction- 
ating unit, a sulphuric acid alkylation, 
and a compressor and gas scrubbing unit 
were added in the last few years. Addi- 
tion of the fluid catalytic cracking unit 
places the plant among the most mod- 
ern refineries in the country and lead- 
ing producers of aviation gasoline and 
base stocks as well as lubricating «and 
fuel oils. 

All equipment, with the exception of 
several stills, has remained in operation 
after the new fluid catalytic cracking 
unit came on stream, although some 
changes in products and plant flow have 
been made. The pipestill unit processing 
sweet crude of the East Texas type for 
the production of light and heavy pres- 
sure cracked naphtha, diesel fuel, gas 
oil, and reduced crude for thermal 
cracking, will process sweet crude for 
light and heavy pressure cracked naph- 
tha, refined oil, gas oil feed to the ca- 
talytic unit, and pitch bottoms. Crude 
oil feed rate of the unit is 28,000 bbl. 
per day. Utilities are as follows: water, 
5550 g.p.m.; power, 685 kw.; steam 
exhaust (hp.), 12,900 Ib. per hr., and 
fuel, 167,000,000 B.t.u. per hr. 


62 


Fluid Catalytic Cracking 


The fluid catalytic cracking unit will 
produce catalytic base stock for avia- 
tion *gasoline and butanes and isobu- 
tanes for feed to the alkylation unit. 


Utilizing a catalyst permits accom- 
plishment of the cracking reaction at 
a much lower time-temperature rela- 
tionship than would be possible with 
thermal cracking only. The quantity of 
gasoline produced by the catalytic 
cracking process is much greater than 
the quantity of gasoline produced by 
the thermal cracking method under 
identical conditions. In addition the an- 
ti-knock quality of the gasoline pro- 
duced by the catalytic cracking unit is 
much higher than the anti-knock rat- 
ing of thermally cracked gasoline. Gaso- 
line distilled directly from crude oil has 
an average octane rating of about 60; 
however, by using selected crudes the 
gasoline obtains an octane rating of 
about 73. The base stock for aviation 
gasoline ranges from 70 to 80 octane. 

Fluid catalytic cracking requires a 
relatively small concentration of ca- 
talyst in a gas or vapor. When thus 
aerated the mixture possesses many of 
the properties of a fluid and can be made 
to flow and develop pressures similar to 
the flow of any fluid. Thus “fluid” or 
“aerated” catalyst is a catalyst in which 
the voids between the particles are filled 
with gas, but in which mechanical ac- 


Left: Alkylation plant and fraction- 
ation plant towers—isobutane, 
butane, and rerun 


Right: Atmospheric crude pipe- 
stills 





tion between the particles still occurs. 
Obviously, the density of the catalyst 
in this state varies inversely with the 
volume of gas with which it is aerated. 
Employing various types of catalysts 
permits obtaining several different 
kinds of product distribution and prod- 
uct quality. 


Catalytic Cracking Unit 


The catalytic cracking unit is a 243- 
ft. structure containing 18 floors and 
requiring a total of 45,000,000 Ib. of 
material for construction, including the 
various vessels, valves, and piping. 

The most unusual features of the 
fluid catalytic cracking unit are the 
size of the vessels, the connecting pipes 
required between vessels, and the height 
at which the vessels must be placed 
above ground level. It was found neces- 
sary to suspend the regenerator vessel 
more than 100 ft. aboveground to pro- 
vide the static head to keep the catalyst 
flowing into the reactor. 

An engineering accomplishment in 
construction of the large structure and 
size of the reactor and regenerator ves- 
sels and their connecting large diameter 
pipe is the suspension of these vessels in 
the structure. The process permitted 
this method of construction with the 
use of less steel in the vessels and struc- 
ture. All vessels for the new unit were 
fabricated at the refinery by the con- 
tractor, The M. W. Kellogg Company. 
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One of the control rooms of the plant 


Catalytic Cracking Unit Flow 


Hot gas oil, petroleum fraction next 
heavier than kerosine, is taken in a wide 
cut from the pipestill crude distillation 
unit and is mixed with cold gas oil made 
up from storage and pumped into the 
hot feed accumulator. The feed is then 
pumped through two preheat ex- 
changers in series and then passes to the 
injector at the reactor inlet. Catalyst 
entering the reactor at the injector inlet 
contacts and vaporizes the feed. Then 
the resulting vapor-catalyst mixture is 
forced into the reactor vessel and the 
cracking reaction takes place. Vapors 
resulting from the cracking pass 
through the cyclone separators at the 
top of the reactor where removal of en- 
trained catalyst is effected. The catalyst 
free vapors enter the fractionating 
tower. In the fractionating tower. the 
vapors are scrubbed with cycle gas oil. 
The gas is then separated into five 
streams — gas and overhead distillate 
passing to the gas compression plant for 
compressing and then further process- 
ing in the light ends plant; stripped 
heating oil and heavy cycle gas oil 
streams are pumped to tankage. The 
regenerated catalyst is forced back to 
the injector and the catalyst cycle is 
repeated. 


oa 


Alkylation unit—reactors, chemical 
storage, propane refrigeration 
equipment 








Air and flue gases leaving the regen- 
erator have passed through cyclone sep- 
arators, but still contain a small per- 
centage of catalyst fines. After passing 
through the flue gas waste heat boilers, 
they are sent to the Cottrell precipita- 
tor before being vented to atmosphere. 
Catalyst fines removed in the Cottrell 
precipator are returned to the regenera- 
tor to be reused. For proper operation of 
the fractionating tower it is necessary to 
remove a large amount of heat from 
the vapors near the bottom of the 
tower. This is accomplished by a bot- 
toms pump-around circuit. This heat 
recovered is used to preheat splitter 
tower feed at the light ends fractionat- 
ing plant, to preheat the feed to the 
catalyst section, and to produce steam 
at the waste heat exchanger. Steam used 
by the turbines driving the air compres- 
sors is condensed, recovered, and used as 
feedwater to the waste heat boilers. 
Fresh catalyst is introduced to the 
cracking section by imection into the 
spent catalyst from the reactor. Spent 
catalyst may be removed from the sys- 
tem by withdrawal from the regener- 

(Continued on Page 66) 








Pipestill No. 3 heat exchanger and 
preheating section 
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HESE Cooper-Bessemer G-MV compressors are at work in 

one of America’s biggest, newest synthetic rubber operations, 
the $12,000,000 butadiene plant in Southern California. The plant 
is now on full stream, extracting 35,000 tons of butadiene a year 
from petroleum naphtha for conversion into Buna-S rubber. 





The eight compressors are six-cylinder, 600 h. p., V-angle. They can 
be driven by either gas or diesel power. The switch from one fuel to 
another can be easily accomplished by making a few adjustments. 


Compressors like these are at work not only in special war plants 
but in refineries, pumping stations, gas plants, chemical and other 
industrial plants in all parts of the country ... wherever reliable, 
flexible, precision compressors are needed. 
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(Continued from Page 63) 
ated catalyst standpipe and the Cottrell 
precipitator standpipe. 


Light Ends Fractionation Unit 


Equipment in the light ends unit 
consists of a gas absorber, a splitter, a 
debutanizer, and their attendant equip- 
ment. Feed to this unit consists of high 
pressure gas and pressure distillate. This 
unit produces alkylation plant feed, 
light and heavy naphthas, light blend- 
ing naphtha, and fuel gas for the re- 
finery. 

High pressure gas entering the ab- 
sorber is contacted by a counter cur- 
rent flow of heavy naphtha as the ab- 
sorbing medium. An unusual feature of 
the unit is the use of intercoolers on 
the absorption medium. To maintain 
the low temperatures conducive to high 
absorption rates, the absorption oil is 
drawn off, pumped through intercool- 
ers to remove the heat liberated by ab- 
sorption, and then returned to the 
tower at a lower point. Capacity of the 
absorption oil depends on the number 
of molecules present in a given volume, 
which varies directly with the specific 
gravity and inversely with the molecu- 
lar weight. The latter decreases with a 
decrease in boiling point. However, the 
decrease in boiling point is limited as 
the absorption medium must have a 
very low vapor pressure at the operat- 
ing temperature so that a negligible 
amount of it is lost by vaporization into 
the scrubbed gas. These requirements 
are met very satisfactorily by cracked 
naphtha with its low vapor pressure, 
low endpoint, and a relatively high spe- 
cific gravity due to its cracked origin. 
It was also found ‘that when splitting 
between butane and isopentane in the 
debutanizer tower, the butane reflux 
washes the isopentane fractions out of 
the upper part of the tower. Thus at the 


Light ends plant. Crude oil pipestills 
are in the background 


66 





bottom of the tower the isopentane 
constitutes the lightest component and 
if there, is preferentially vaporized. The 
result is a concentration of isopentane 
in the lower part of the tower, espe- 
cially in the vapor phase. It is then pos- 
sible to withdraw a sidestream from 
either the second or fourth plate of the 
tower. 


Alkylation Unit 


Main source of the feed stock for the 
alkylation unit is from the fluid cataly- 
tic cracking unit. However, a small 
portion is received from the initial dis- 
tillation of crude oil. As an integral unit 
of the general aviation gasoline facili- 
ties the alkylation unit produces the 
blending agent from which 100 octane 
number aviation gasoline is produced. 
A portion of the light hydrocarbons 
of the butane range from the light ends 
fractionation unit are combined to 











Left:.Workmen lining inside of regen- 
erator in catalytic cracking unit 
Right: Regenerator cyclone inside 
regenerator vessel 


form high octane number stock boiling 
in the aviation gasoline range. Feed 
preparation consists in removing the C, 
to C, fractions in the depropanizer, 
which leaves a C, feed stock that in the 
reactors is contacted with sulphuric 
acid to produce the alkylate. Separation 
of the alkylate from unreacted butanes 
is carried out in the fractionating sec- 
tion of the unit, which includes the 
isobutane tower, butane tower, and re- 
run tower. In the first two towers the 
lighter fractions are removed and the 
rerun tower separates the heavy alkylate 
from aviation alkylate—final product 
of the process for production of avia- 
tion blending stock. Final products of 
the unit are aviation alkylate, alkylate 
bottoms, spent butane and pentane, and 
propane and lighter hydrocarbons. 


Gas Compression and 
Scrubbing Unit 


A gas compressor unit consisting of 
five compressors equipped with two- 
stage compression facilities receives 
low pressure gas from the fluid catalytic 
cracking unit and the pipestill crack- 
ing unit to feed to the light ends unit 
absorber and splitter. Catalytic low 
pressure distillate is injected into the 
gas after it leaves the compressors and 
passes with the gas through a water 
aftercooler and afterstage knockout 
drum. Fuel for the compressors is re- 
ceived from the gas scrubbing unit em- 
ploying the Girbotol process. This unit 
receives raw fuel gas and supplies low 
sulphur content gas to the compressors 
and to the low pressure fuel system.. 

——wkr | 
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NLY by actual use of the plane can the youngster 

gain the experience and knowledge of his 
grand-dad to recognize good performance. And 
only by the same method—actual use—can you 
learn to appreciate the qualities of Hycar synthetic 
rubbers — qualities that you want in the resilient 
materials you now use. 


Hycar is completely resistant to petroleum prod- 
ucts of all kinds. It has an operating range from 
— 65° to +250° F. and its abrasion resistance is 
50% better than natural rubber. Unlike many other 


resilient materials, it has a minimum tendency to’ 


Hycar 





There is no substitute for experience 





cold flow after taking the initial deformation, even at 
elevated temperatures. Further, it can be tailored to 
the job—oil-swell can be held to +1%, or even to 
zero. Think what these qualities will mean in oil and 
gasoline hose, gaskets, seals, packing, pipeline 
scrapers, protectors, vibration dampeners, dia- 
phragms, valves and all other resilient products 
used in the oil industry. 


Ask your supplier to furnish you with parts made 


‘of Hycar for actual tests in your own application. 


Gain the experience now that will reduce operating 
costs later. Hycar Chemical Company, Akron 8, Ohio. 


CARGEST PRIVATE PRODUCER OF BUTADIENE TYPE 


Syithilic Raber 
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This view of pipe on skids beside trench shows strikingly how factory bends were used 


—Photographs by J]. E. Hampson, 
Arkansas Natural Gas Corp. 


Laying Hugoton-Blackwell Gas Line 





ITIES Service Transportation and 
Chemical Company’s 26-in. gas line 
from the Hugoton field to Blackwell, 
Oklahoma, which wil] be completed 
early in March, weather permitting, will 
supplement Cities Service Gas Com- 
pany’s current supply by 140,000,000 
cu. ft. a day. Construction of the car- 
rier is principally for the purpose of 
providing fuel to war industries, al- 
though the effect will be felt also by 
consumers throughout the area served 
by the system in eastern Kansas, west- 
ern Missouri, and northern Oklahoma. 
Outstanding in construction of the 


- line is the fact that, although the out- 


side diameter of the pipe is 26 in., the 
wall thickness is only. 1/4 in. and the 
pipe weighs but 68.753 lb. per ft. This 
thin walled, light weight pipe effects 
a vast savings in critical steel, but to 
make possible the operation of the sys- 
tem at a pressure of approximately 720 
lb., it was necessary to manufacture the 
pipe of manganese steel using a greater 
percentage of manganese than is cus- 


68 


by i H a 


Managing Editor 


tomary. This, in turn, made factory 
bends and all-welded construction es- 
sential parts of the plan. 

The main line is 26-in. diameter in 
overall length except for three river 
crossings where double 20-in. lines are 
being laid. 

In the Hugoton field a gathering sys- 
tem consisting of 60 miles of 4, 8, 
10, 16, and 20-in. pipe is being con- 
structed. Connected to about 56 wells, 


and the gathering system of the Repub- | 


lic Natural Gas Company, this system 
will bring the gas at well pressure to a 
compressor station being erected north 
of Guymon, Oklahoma. The station 
will have eight 1000-hp. angle type 
vertical compressors, operating at a suc- 
tion pressure of 350 lb. and a discharge 
pressure of approximately 720 lb. The 
gas will be passed through a dehydra- 
tion plant on the discharge side of the 
compressor station. At the station site, 
incidentally, 50 dwelling houses are be- 
ing provided as living quarters for oper- 
ating personnel. 


xt Practices used in constructing carrier of large 
diameter, thin walled, manganese steel pipe 


The single station near Guymon will 
be sufficient to boost the gas the 230 
miles to Blackwell where it connects 
with the system of the Cities Service 
Gas Company. 


For the most part the laying of the 
line has followed customary pipe line 
procedure; however, Cities Service per- 
sonnel has devised a number of depart- 
ures .in construction methods that are 
worthy of description. 


River Crossings 


One feature of the work is the lay- 
ing of the three river crossings. These 
crossings are the Cimarron, the Salt 
Fork, and the Medicine Lodge and, as 
has been mentioned, double 20-in. lines 
are being laid. Wall thickness of the 
20-in. pipe is slightly greater than that 
of the main line pipe, being 3/8 in. 
instead of 1/4 in. Because of the sandy 
nature of the river beds and the fact 
that the water table is particularly high 
in each of the rivers, sandpointing is 
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ELECTRIC 
FURNACE 
STEELS 


For our Soldiers and Marines on the fight- 
ing fronts we make vast numbers of deadly 
mortar shells. 

For oil men on the equally important pro- 
ducing front we manufacture all grades of 
API Sucker Rods... forged from the finest 
Electric Furnace Steels. 


TeXasteel Rods made from Electric Fur- 
nace Steels provide additional strength, 
toughness, hardness and resistance to 
fatigue and corrosion — properties that 
assure low cost oil field service. Now ™ 


that rods must be conserved and made to 
give longer service, the superior properties 
of Electric Steel are an advantage not to be 
measured in dollars and cents alone, but 
also in the amount of steel saved for more 
war production. 


TeXasteel Rods... of Electric Steel... cost 
no more than other rods. Next time you or- 
der Sucker Rods, Polished Rods or Pull Rods, 
take advantage of the steel of tomorrow that 

is available today in TexXasteel Rods. 


* Write to our nearest office for quotations. 


- TEXASTEEL ANUFACTURING CO. 


FORT\ WORTH, 


Pr. O. ox 16, Phong 74 @ Wichita Falls, P. O. Box 673, Phone 2-0803 





The Steel of “Jomornow 


7s rbvatlatle “Joday 
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being employed. Equipment required 
for sandpointing consists of a hori- 
zontal header to which is attached ver- 
tical pipes or sandpoints. To the header 
is connected one or more portable suc- 
tion pumps, which are kept in operation 
continuously during construction work 
and serve effectively to dehydrate the 
sand and minimize caving. Excavation 
of the pipe trench is by means of drag- 
lines. Depth to which the pipe is laid 
below the river bed and overflow area 
varies from 6 ft. 8 in. to 14 ft. Before 
the pipe is lowered in reinforcing sleeves 
are welded over each joint, the pipe 
cleaned, coated, and wrapped with kraft 


paper, and 1000-lb. river clamps in- ’ 


stalled every 10 ft. 


The manner of constructing the river 
crossing headers is of interest. The main 
line is welded into a 26-in. tee. To each 
end of the tee is welded a 26-in. by 20- 
in. reducing ell. Gate valves are welded 


into the ells. The headers, it will be 


_ noted, are of all-welded construction, 


even the gates being welded into the 
line. 


The dual lines across the rivers have 
50-ft. centers. Header-to-header dis- 
tances are: Medicine Lodge River, 4660 
ft.; Cimarron River, 6720 ft., and Salt 
Fork River, 4800 ft. A total of 32,360 
ft. of 20-in. pipe has been used in the 
three crossings. 


On creek crossings of any consider- 
able width pipe of 3 /8-in. wall thickness 
is also used. Across such streams, how- 
ever, only a single 26-in. line is being 
laid. The pipe is buried approximately 
5 ft. below the bed of the creek, and in 


the matter of welding sleeves, river 
Cleaning and priming pipe 
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clamps, coating and wrapping, their use 
is the same as for the river crossings. 


Factory Bends Used 


Essential to the line’s construction is 
the use of factory bends. Due to the di- 
ameter of the pipe, its thin walls, and 
high percentage of manganese in ‘the 
steel, bending in the field by customary 
methods is impossible. A total of ap- 
proximately 5000 factory bends will be 
used. These are made in single units 
of 2, 3, 4, and 5 degree bends. When 
bends of a greater degree are needed 
they are fashioned by welding together 
bends of the sizes available. 


Lining up pipe for welders 


Coating Protected 


Hot enamel coating, a 3/32 in. thick- 
ness, and kraft paper are being applied 
throughout the entire length of the line. 
Traveling type equipment with over- 
size heads are employed for this work. 

Numerous precautions are being 
taken to prevent damage to the coat- 
ing both prior to lowering in and after 
the pipe has been placed in the ditch. 
One such is the use of what has been 
termed a “lily pad.” This consists of a 
section of 26-in. pipe, the edges of 
which have been flared so they will not 
cut into the coating. After the pipe is 
coated the lily pads are placed on the 
skids for the pipe to rest upon until low- 
ered in. This equipment is simple in 
design but effective. 

When lowering the pipe into the 
ditch a rubber sling is employed. These 
slings, which are attached to a tractor 
winch, are 24 in. wide. A pin is inserted 


- through one end of the sling and a 


clevis. When the pipe is in the ditch 
this pin can be pulled, disengaging the 
sling from the clevis and making it pos- 
sible to remove the sling from beneath 
the pipe without damage to the coat- 
ing. 

In certain areas the line is laid through 
rocky soil. Here wooden mats, or what 
the pipeliners on the job have termed 
“Venetian blinds,” are placed around 
the pipe to prevent the sharp rocks from 
penetrating the coating. These mats are 
made of strips of gum wood impreg- 
nated with creosote. Individual strips, 
a number of which are joined to form 
a mat, are 3/32 in. thick and 4 ft. long. 





THE PETROLEUM ENGINEER, February, 1944 





Photo 
Yarnell fF 











10 ee 82a 2 8 eee ee © ee i: © ee 8 © Oe oe © 2 oY 


Yarne 





FWD Trucks 
work ‘round 
the clock on 
the tough jobs 
-.-the long, 
difficult hauls 
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“‘When Day is Done” isn’t just a song—in the oil fields. Because day is never done 
—the work-day, thatis. With relentless determination that never sags, men work to 
draw out of the ground the lifeblood for our machines of victory. Strong, hardy men. 


Strong, hardy trucks, too, are in demand, because much is expected of them. 
Men and gear, headed toward location, must cover terrain that can be nego- 
tiated only by trucks that can go through —regardless. FWD trucks outnumber 
all others for the tough hauls, the real difficult jobs, in the oil fields. FWD’s take 
full loads to places you wouldn't think a truck could reach. Their dependable, 
unfailing hauling power is called on 24 hours a day — and FWD’s go through. 


FWD’s true application of the four-wheel-drive principle, equalized power and load 
distribution, rugged construction, and great reserve power—these are the reasons for 
FWD’s unchallenged leadership—in the oil fields and wherever the going is tough. 


THE FOUR WHEEL DRIVE AUTO CO., Clintonville, Wisconsin 


Canadian Factory: KITCHENER, Ontario 


IN EVERY FIELD WHERE TRUCK QUALITY IS PUT TO THE TEST—FWO's STAND UP 


; COMMERCIAL CONSTRUCTION QTILiTiEs Olt FIELDS “MILITARY 
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They are made up in sections and can 
be speedily wrapped around and secured 
to the pipe. 


Other Construction Methods 


The usual practice of casing and 
venting all railroad and highway cross- 
ings is being followed. To prevent wear 
and damage to the coating the line pipe 
is centered in the casing by means of 
lugs welded to the pipe. Four lugs are 
evenly spaced circumferentially, and 
linearly they are placed every 10 ft. 
The space between the casing and the 
line pipe is sealed with a reducing cou- 
pling. Tunnels for the casing and pipe 
are made by means of a gas engine 
driven boring machine. 

Before pipe joints can be successfully 
welded in the field the bevels must be 
smooth and bright. When no precau- 
tions are taken in this respect they be- 
come rusty and dirty, necessitating the 
expenditure of valuable manpower to 
condition them for welding. On this 
job a clear synthetic material resem- 
bling a lacquer was painted on the pipe 
ends at the factory, which method has 
been found to be effective in eliminat- 
ing this undesirable condition. 

Electric arc welding without back- 
ing up rings is being employed. The 
greater part of the welding is by the 
rolling weld method; however, stove- 
piping also is employed on certain sec- 
tions of the line. 

On steep ‘hillsides means must be 
taken to prevent washing of backfill 
from the ditch, leaving the pipe ex- 
posed. The packing of earth-filled bags 
on top of the pipe has been one often 
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Applying coating and wrapper 
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used means of accomplishing this. On 
the Cities Service job a different method 
is used. Earth-filled bags are tamped 
around the sides of the pipe with one or 
perhaps two bags on top of the pipe. 
The sides of the trench are notched and 
breakers made of snow fence material 
cut into the proper widths inserted into 
the notches. These are spaced at what 
is considered needed intervals and when 
the ditch is backfilled serve effectively 
to prevent washing of the dirt. 


Gate Valves 


Venturi type, all-steel, 20-in. by 16- 
in. gate valves are welded into the main 
line every 10 miles. As a part of each 
setting an 8-in. by-pass and 8-in. blow- 


Large diameter of the pipe and thin- 
ness of walls are readily discernable 
in this view 


off connections are installed. The by- 
pass and blowoff valves, as well as those 
at the river crossings, are placed above- 
ground, which will eliminate the need 
to excavate for servicing or operating. 
The operating mechanism of the 20-in. 
valves is also placed aboveground. 


Meter Settings 


Three check meter settings are being 
installed, each consisting of four 10-in. 
runs. One is on the discharge side of the 
Guymon station, one on the intake of 
the Blackwell station, and the third at 
Salt Fork River. The last will also serve 
as a meter for the exchange of gas be- 
tween the new line and the Pampa- 
Wichita line of the Cities Service Gas 
Company. 


Communications System 


As no pipe line system would be com- 
plete without a means of communica- 
tion, 160 miles of telephone line has 
been strung and necessary appurten- 
ances installed. 


Contractors 


Bechtel-Dempsey-Price is the gen- 
eral contractor for construction of the 
main line and river crossings. Anderson 
Brothers are laying the gathering sys- 
tem and Hudson Engineering Company 
is erecting the compressor station and 
dehydration ‘plant at Guymon. - Park- 
hill Truck Company is the stringing 
contractor, and R. E. Mattison is in- 
stalling the communications system. 


ww w 











THE PETROLEUM ENGINEER, February, 1944 

















THE PETROLEUM ENGINEER, February, 1944 


Liquids at temperatures up to 850° F., liquids volatile 
enough to cause vapor pressures up to 500 p. s. i., liquids 
to be pumped under pressures up to 2000 p. s. i., throw 
some tough problems your way, in buying pumps for 
greatest dependability, lowest maintenance costs. 

You'll find there’s a Worthington Centrifugal Pump 
“job-engineered” to fit every condition likely to be en- 
countered in refinery service . . . often the toughest service 
a pump can be asked to meet. 

For instance, the Worthington process pumps illustrated 
above . . . saddle-mounted, with ample water jackets on 
stuffing boxes and bearings, and top suction and discharge 
* « » were engineered to avoid the troubles high tempera- 
tures may .cause. 









Vapor-binding is out! Over-size suction openings, top 
suction and discharge, together with passages and impel- 
lors, were specifically designed with volatility in mind. 

As for high pressures, take a look at those cylindrical- 
type casings with circular joints, amply bolted, their 
rugged casing supports. Deep water-jacketed stuffing 
boxes are another element of safety. 

Worthington’s complete line of centrifugal pumps for 
refineries includes light-duty pumps as well, in both hori- 
zontally and vertically split casing units . . . high pressure 
charging and recycling pumps... and only Worthington 
can also supply you with a complete line of chemical 
pumps for the more corrosive services. 

Write for Bulletin WP-1099-B29. 
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Triple Completions in Lake Creek Field 





x%+-Economies in money, materials, and manpower 
by producing from three zones in same well 


by _A 3 Barry anil R G. Biesobe 


Petroleum Engineers, The Superior Oil Company 


RIPLE completion of wells is a 

relatively new practice in the Gulf 
Coast area. Triple completion of a well 
permits the exploitation of three sep- 
arate hydrocarbon bearing strata, the 
production from which is conducted to 
the surface through three separate flow 
strings. The first triple completion in 
the Lake Creek field was made about a 
year ago. Almost all the multiple-zone 
completions are in gas-condensate sands, 
with the exception of one well that is 
completed in one oil sand and two gas- 
condensate sands. 

In order to segregate the production 
from the three zones, the proper pack- 
off must be obtained between the vari- 
ous flow strings. This is accomplished 
with two types of packers—removable 
and non-removable. After the packers 
are set, it is necessary to decrease the 
hydrostatic pressure at the sand face 
before there can be any flow of fluid 
into the well bore. The drilling mud 
must be displaced with a lighter fluid, 
either water or gas, or both. Free circu- 
lation from one annular space to an- 
other is necessary. For this reason ports 
that can be closed at will are incorpo- 
rated in each of the two inner produc- 
tion strings. Two types of ports have 
been used, the side door type choke and 
the slip or wash joint type choke. Each 
type of equipment has its special advan- 
tages and disadvantages. Particular con- 
ditions may make one more suitable 
than the other for any one well. A more 
detailed discussion of equipment used 
will be presented later. 


Formation Characteristics 


Generally speaking the sands encoun- 
tered in the field have very low permea- 
bility—considerably less than 100 mil- 
lidarcys — and average porosity. The 


sands are productive of gas-condensate ° 


and bottom hole pressures are normal. 
The bottom hole pressure gradient is 
approximately 45 Ib. per 100 ft. of 
depth, and the average bottom hole 
temperature at 10,000 ft. is 240° F., 
which is abnormal. 


Due to the high bottom hole temper- 
atures encountered at the producing 
horizons, a suitable packing material 
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A. F. BARRY 


R. G. BIESELE 


A. F. BARRY was graduated from Louisiana 
State University in 1939 with a B.S. degree in 
petroleum engineering. 


R. G. BIESELE was graduated from Univer- 
sity of Texas in 1939 with a B.S. degree in 
petroleum production engineering. 


While in college, both were elected members 
of Tau Beta Pi, honorary engineering frater- 
nity—Both went to work in Louisiana in July, 
1939, for The Superior Oil Company of Cali- 
fornia. This work consisted mainly of general 
engineering, which job took them to scattered 
fields, a good many of which were marine, 
over most of South Louisiana west of the Mis- 
sissippi River—In June and August, respec- 
tively, Biesele and Barry were transferred from 
the Lake Charles office to the Lake Creek field 
office—Since then their work has been along 
both geologic and engineering lines in drill- 
ing and production in various fields in Texas. 





had to be selected to withstand the 
heat. Fabric and rubber packing was 
used unsuccessfully. The producing 
zones in the multiple completed wells 
are now effectively separated with pack- 
ers employing a lead seal. The retrieva- 
ble and non-retrievable packers depend 
on lead for the packing element. 


Completion Procedure 


The adopted casing program for the 
field requires 1500 ft. of 13%%-in. O. 
D., 54.50-lb. for the surface string and 
7%%-in. O. D., 33.70-lb. and 38.70-lb. 
casing for the oil string. On a 10,300- 
ft. hole, 2000 ft. of 75%-in. O. D., 
38.70-lb. casing is used on top and the 
rest is 33.70-lb. with the exception of 
the heavier pipe used where the packers 
are set. 


Before the actual triple completion 
operation is begun and after all the 


sands have been tested by a formation 
tester, a casing scraper is run to mill 
down all burrs that may have been 
caused by perforating to insure free 
passage of the packers. 

The initial step in the triple zone 
completion is the setting of a drillable 
3 9/16-in. by 754-in. packer with hold- 
down and hold-up slips and double lead 
packing elements (See Fig. 1-A). A 
short length of perforated tail pipe, 
usually 5 ft., is run in conjunction with 
a junk pusher below the packer. The 
tail pipe is also made of drillable mater- 
ial. The purpose of the junk pusher is 
to clean the walls of the casing to in- 
sure a clean seat for the lead packing 
and also to protect the lead seal from 
the scouring action encountered while 
being run in the hole. The packer is 
run on 3!/-in. drill pipe with right and 
left hand nipple above the packer to 
disengage the drill pipe after the packer 
is set. The packer is set at a depth less 
than 100 ft. above the lower produc- 
ing zone. 

The blowout preventer is then un- 
flanged and the casinghead and tubing- 
head installed. A double blowout pre- 
venter is then flanged on above the tub- 
inghead. A positive ram is placed in the 
lower blowout preventer, whereas the 
upper preventer will provide an effec- 
tive shut off on tool joints and kelly 
joint. The 5-in. O. D., 18-lb. casing is 
then run on a 5-in. by 75%-in steel 
packer with double lead sealing ele-’ 
ments and hold-up slips (Fig. 1-B). A 
circulating. valve is included in the 
casing string above the packer (Fig. - 
1-C). The function of this valve is to 
provide a means of reducing the hydro- 
static pressure on the upper sand by dis- 
placing the mud with water and gas in 


order to allow the top sand to flow. | 


The packer is set and the circulating = 
valve is opened by lifting the casing | 
and engaging the slips in the 5-in. cas- 
ing spider. The tubinghead is then dis- 
engaged from the casinghead and raised 
sufficiently to allow a set of synthetic 
rubber packing rings to be placed in 
the casinghead. These rings seal off the 
5-in. casing when it is raised and low- 
ered to control the circulating valve. 
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The tubinghead is then flanged to the 
casinghead. 

The 27%-in. O. D., 6.50-lb. tubing 
is then run in the hole with a double 
lead seal cast-iron packer (Fig. 1-D) on 
bottom and is held in suspension by 
slips-that engage in the top of the 5-in. 
casing. A blowout preventer, installed 
on the 5-in. casing, is used to provide 
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Fig. 1. Diagram of a triple 
completion well 











an effective seal between the 274-in. 
tubing and 5-in. casing. The tubing is 
run to a depth approximately 30 ft. 
from the top of the 3 9/16-in. by 75%- 
in. packer. The reason for running tub- 
ing prior to washing in the upper sand 
and closing the 5-in. casing valve is to 
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insure free passage of the 3 9/16-in. 
packer. Considerable difficulty was ex- 
perienced in running tubing after the 
circulating valve on the 5-in. casing 
was closed and the casing landed, 
because the weight imposed on the cas- 
ing during the landing operation caused 
the pipe to flex and restricted the inter- 
nal diameter of the casing to such an 
extent that the 3 9/16-in. packer could 
not be forced through and the packer, 
which is necessarily of cast iron, was 
eventually fractured. Water is then 
pumped into the annular space between 
the 75-in. and 5-in. casing strings to 
displace the mud and gas used to dis- 
place the water. 

After the water has been displaced, 
the circulating port, “C,” is closed. 
As a pressure of 3900 Ib. is employed 
in displacing the water between the 
5-in. and 75%-in. casing, a fluid pres- 
sure of 1500 lb. is applied to the blow- 
out preventers to decrease the differ- 
ential pressure acting on the synthetic 
rubber packing rings used to seal off 
the 5-in. casing in the casinghead. The 
landing joint in the string of 5-in. cas- 
ing is polished to prevent scouring of 
the rubber packing rings. 

The pressure is then bled off the top 
sand and it is brought in. The tubing- 
head next is unflanged and lifted to 
allow the slips to be placed in the cas- 
inghead and the 5-in. casing landed. 
The casing is landed in such a manner 
that a load of 40,000 Ib. is applied to the 
ring seat of the circulating valve, “‘C.” 
Laboratory tests proved that a load of 
40,000 lb. applied on the sealing ele- 
ment of the circulating valve provided 
an effective seal up to 5000-Ib. differ- 
ential, or a safety factor of 1.25 in 
this field. The tubinghead is then 
flanged on. The tubing is raised in the 
elevators to back off the joint of 5-in. 
casing above the landing nipple. After 
this joint is backed off, the blowout 
preventers are unflanged from the tub- 
inghead and raised by a chain on the 
blocks to allow a split tubing spider to 
be placed on the tubinghead. With the 
tubing suspended in the spider, the 
blowout preventers are stripped off. A 
lubricator made of 85%-in. Grade D 
casing, made up with double blowout 
preventers on the upper end and em- 
ploying 27%-in. positive rams is flanged 
on the tubinghead after the tubing is 
raised and the split spider disengaged. 
Additional tubing is then run and the 


, 3 9/16-in. cast-iron lead seal packer, 


“D,” is set. The tubing hanger assem- 
bly is enclosed in the lubricator. This 
lubricator is necessary, as the size and 
shape of the tubing hanger is such that 
it would be impossible to pull it 
through the blowout preventer under 
pressure when lifting the tubing to 
open the circulating valve, “E.” The 
hanger assembly is calculated to seat in 





the tubinghead with a load of 20,000 
lb. on the ring seat in the circulating 
valve, “E.” The circulating valve is 
then opened and the middle zone is 
brought in employing the same method 
described in flowing the upper zone. 
The valve is then closed and the tubing 
hanger landed in the tubinghead. A 
load of 20,000-lb. on the ring seat of 
the circulating valve, “‘E,” provides an 
effective seal up to 6000-lb. differen- 
tial. Pressure is released on the lubri- 
cator and the lubricator is unflanged. 
The rest of the tree is installed and the 
lower sand swabbed in. A landing nip- 
ple, “F,” for a retrievable separation 
plug is included in the tubing string 
below the circulating valve. This re- 
trievable separation plug is run to pro- 
vide a means of taking bottom hole 
pressures on the middle producing zone 
by opening the circulating port, “E.” 


Conclusion 


The advantages of triple completion 
strongly outweight the disadvantages. 
To say that triple completion is a sim- 
ple matter and does not involve difficul- 
ties would be far from the truth. Great 
care must be exercised in the selection 
of the equipment run in the hole, in the 
preparation of the well bore itself be- 
fore setting the different packers, and 
in the technique of running and setting 
the various component parts of the 
complete layout. The main problem 
that had to be solved was the selection 














Fig. 2. Surface equipment on 
triple completion well 











of equipment that would stand up un- 
der the relatively high pressures en- 
countered at depths to as great as 11,- 
000 ft. and more, and the higher than 
usual temperatures, which at these 
depths average approximately 260° F. 


’ (Continued on Page 80) 
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TO MEET YOUR 


REQUIREMENTS’ 


A. P. 1. BOLTED » WELDED 
STEEL TANKS 


A. P. |. BOLTED STEEL TANKS of ati standard sizes 


Oil & Gas Separators 


Features: HIGHLY EFFICIENT SEPARATION 


and gauges, walkway, stairway and accessory equipment carried in e@ Both Standard and API-ASME @ Lowest Maintenance Cost. 
stock. Vapor Control Valves for maintenance of gravity and volume. Code Construction in 125 Ibs. . , 

working pressure vessels. @ Highest quality accessory valve 
WELDED STEEL TANKS for oi Country use are stocked . equipment, H-W designed and 
for immediate delivery in 100, 150, 210 and 250 bbl. sizes, Also avail- @ API-ASME Code Construction manufactured. 
able in other sizes as desired. New steel only used in welded tanks, for all vessels above 125 Ibs. 
expert fabrication. Combination Pressure-Vacuum Thief Hatches, Wwe 


Foundation Rings, Stairs and Walkways. Welded Steel Tanks stocked 
only at Wichita Falls, Texas, for delivery at any point. 
See 1944 Issue COMPOSITE CATALOG OF OIL 
FIELD EQUIPMENT Pages 1161-1163 









Eocgory, of H-W 
a 500 and 300 
bbl. Bolted Steel 
Tanks with Steel 
Walkway and ex- 
— to Gunbar- 
rel. 





At right, 24” x Il’ 
—2,500 lbs. H-W 
77 e AU-25-C 
High Pressure Oil 
& Gas Separator. 








H-W Oil & Gas Separators & Tanks stocked at: Tulsa; Houston, 
Corpus Christi, Odessa, Breckenridge and Wichita Falls, Texas; 
Shreveport and Houma, Louisiana; Casper, Wyoming 


BIE esses rs Poafonmance 
BaxioeWhrers Inc 


TULSA, OKLAHOMA 


NEW YORK . CHICAGO . PITTSBURGH . PHILADELPHIA ~- BOSTON ~. CINCINNATI 
ST. LOUIS » KANSAS CITY . DENVER . LOS ANGELES . MOBILE . SHREVEPORT, LA. 
FORT WORTH + HOUSTON ~ CORPUS CHRISTI + AMARILLO and ODESSA, TEXAS 
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Though we are still in production, on a “round-the-clock” 24-hour basis, producing 
tank gears, ship gears, gun carriages, and truck-trailers for our armed forces, we 
are also producing considerable quantities of Lufkin oil field pumping equipment. 


LUFKIN FOUNDRY & MACHINE ‘ 











WAR HAS VASTLY INCREAS 


= LUFKINS 
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BUILD FOR PEACE 








. . increased capacity . . . finer and better 
precision production tools .. . new metals .. . 
new methods . . . men skilled and trained to the 
exacting requirements of the machines of war, 
will put LUFKIN in a most advantageous posi- 
tion to produce oil well pumping units for peace- 


time production. 


Even now, while producing to the utmost for 


wor, LUFKIN is still meeting the emergency 


requirements of its civilian customers and recon- 


verting to civilian production as fast as the 


needs of war level off. 


Consult our nearest office for a delivery program. 
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(Continued from Page 76) 


At these subsurface conditions the 
high-gravity flow stream has strong 
penetrating and dissolving properties on 
the ordinary type of non-metallic pack- 
ing material. 

The advantages can be listed in three 
main categories: Economics, saving of 
steel, and saving of time: 

1. On the basis of economics, it is 
very apparent that there is a great sav- 
ing in being able to obtain the produc- 
tion from one well that ordinarily 
would require the drilling of three 
wells. In this connection it must be re- 
membered that the total cost of a well 
not only includes the actual cost of 
penetrating the formations, but that 
roads have to be built and maintained, 
and much time, manpower and money 
expended to prepare a location for the 
drilling rig and actually to move in and 
set it up. Also, the surface flow system 
is greatly simplified by the centralized 
production from three separate zones. 


2. One of the materials of which 
there is a critical shortage at this time 
is steel. The major saving in steel is in 
tubular goods. Approximately 135 tons 
of high quality casing and tubing are 
saved in this field by each triple com- 
pletion. Obviously there are other sav- 
ings. On drill pipe alone there is a sav- 
ing of about 15 tons of steel. A cor- 
responding amount of critical material 
is saved on all the rig machinery. With 


Welded Structures 


It is asserted that one of the most 
significant reasons behind the nation’s 
ability to meet the present unprece- 
dented demands for petroleum products 
has been the radically improved refin- 
ing processes made possible through the 
use of welded structures in refinery con- 
struction. 

The modern refinery of welded de- 
sign makes possible the production of 
twice as many gallons of gasoline per 
barrel of crude oil and has materially 
cut the cost of motor fuel as compared 
to older conventional construction 
methods, according to welding engi- 
neers of The Lincoln Electric Company, 
Cleveland, Ohio, manufacturers of elec- 
tric arc-welding equipment. 

The 11-ton motor fuel rectifying 


column shown in the accompanying ' 


photograph, for example, is one of hun- 
dreds of different items in refining 
equipment produced by the electric arc, 
which include evaporators, ‘cracking 
stills, piping, cooling boxes, and con- 
densers. 

The construction of the 74-ft. recti- 
fying or treating tower presents some 
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|| same period.” 


Gas Association. 
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Who KNOWS? 


“As is indicated ... the net re- 
sult of our exploratory effort 
from 1938 through 1942 has been 
a total addition to reserves almost 
twice the total withdrawals from 
underground resources during the 








—Quoted by Andrew Rowley in 
Tulsa Tribune. From letter 
written by Chester Bowles, di- 
rector OPA. 


“America is immediately 
threatened with a real shortage of 
readily produceable oil. This is a 
desperate problem for the oil in- 
dustry, which is rapidly drawing 
upon its precious reserves, but it 
is even more desperate from the 
{| stand point of national security.” 
—From speech by Walter B. Hal- 


lanan, member of Petroleum 
Industry War Council. 


During the first World War 
period the oil industry discovered 
160 barrels of new oil for each 
100 barrels of oil produced, but 
today the industry is able to find 
only 28 barrels of new oil for each 
100 barrels produced.” 

—From article in The Petroleum 
Engineer for January, by H. J. 
Struth, petroleum economist, 
with Mid-Continent Oil and 
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in Refineries 





an eye on the future, it is also note- 
worthy that when the triple comple- 
tion well ceases to produce, the 5-in. 
casing can be pulled in its entirety. 
Provided no serious corrosion has taken 
place, some 80 tons of casing can be 
salvaged. 

3. Possibly the greatest advantage is 
the saving of time. Time spells rate of 
production. No war or home front can 
operate long without petroleum or its 
products. Estimates for 1944 . have 
placed the shortage of oil as high as 
500,000 bbl. per day. Such a shortage 
can be alleviated by an increase in the 
number of wells drilled—if the re- 
quired material and manpower are avail- 
able. All operators are certainly aware 
of the shortage that exists in both these 
fields. Hence, wherever triple comple- 
tion is at all feasible, it can be used to 
great advantage in increasing the rate 
of production without incurring any 
waste of one of our greatest natural 
resources. 

From the foregoing observations it 
is readily discernible that triple com- 
pletion has a definite place in the field 
of production. Wherever the conditions 
are such as to insure a prolonged flow- 
ing life due to reservoir pressure main- 
tenance, either by natural water drive 
or by artificial means such as cycling of 
dry gas as practiced in this field, thor- 
ough consideration should be given to 
triple completion. 
we & — 
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Eleven-ton rectifying column, one of many welded items going into modern 
oil refinery constructions 


interesting fabricating details. It has 31 
trays welded on the inside, which re- 
quired 400. ft. of welding with one pass 
of 3/16-in. size shielded arc electrode 
on 3/8-in. material. The outside has 57 
10-in. nozzles and 96 small nozzles and 
nipples, many of which may be seen in 
the photograph. The job included 75 
ft. of straight seam welding and twelve 
100-ft. strips of welding bead, those on 


the outside being made with two passes 
of 3/16-in. and 7/32-in. electrodes. 
The column, which has an outside 
diameter of 24 in., was fabricated by 
The Dallas Tank and Welding Com- 
pany, Dallas, Texas, for Koppers Com- 
pany Engineer Construction, Pitts- 
burgh, Pennsylvania, and was built en- 
tirely by manual arc-welding methods. 
wk & 
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give you the subsurface information 
To operate your oil properties in an efficient and economical manner. It is 
important to have all possible information concerning the reservoir conditions 
and physical properties of the well fluid. 
Accurate records of bottom hole ptessures give 14%," 0. D. SUBSURFACE PRESSURE GAUGE 
the basis for most economical producing rate. —Measures pressure within well bores to an 
Temperatures in the well reveal information of a” of 0.5%. Maximum and Clock recorder 
importance in cementing, as well as in produc- HIGH PRESSURE SUB-SURFACE SAMPLER 
ing and samples of well fluid taken under actual —Designed to secure samples within well bores 
reservoir conditions can be analyzed. The infor- —— depths and to retain them under 
determine fluid movement in the reservoir, well SUBSURFACE RECORDING THERMOMETER 
spacing, ultimate recovery, economical separator fluid columns within well bores. Optional tem- 
pressure and other vital facts. perature ranges of 180° F. are available. 
E.L.I. Designs and Manufactures the Seismic Equipment used by Seismograph Service Corporation 
in the U.S.A. and foreign countries; the Hayward Mud Logging Equipment licensed by Barnsdall 
and offered as a service by Baroid Sales Corporation, and The Radioactivity (Gamma Ray and 
Neutron) Well Logging (Thru Casing) Equipment licensed by Well Surveys, Inc. and offered as a 
service by Lane-Wells Company in the U.S.A. and Seismograph Service Corp., in South America. 
Our Staff of Engineers and Manufacturing Facilities are 
available on a contract or bid basis at reasonable rates. 
es 
CONSULTING ENGINEERS & MANUFACTURERS 
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y 602-624 EAST FOURTH STREET 
7 TULSA, OKLAHOMA, U. S. A. 
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Development of Multi-Zone Reservoirs 
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X+ Methods of completing wells to produce 
from two or more zones simultaneously 


Professor of Petroleum Engineering, University of California 


REVIOUS articles of this series 

have been concerned with problems 
of spacing and timing of wells to 
achieve maximum efficiency in oil field 
development. We must not, however, 
think of the planning of the drilling 
program for an oil producing property 
as a procedure involving only surface 
arrangements; it is a three-dimensional 
problem. We must think in terms of 
footages to be drilled, the depth of pene- 
tration of the wells, and the subsurface 
arrangements that determine the for- 
mational interval or intervals from 
which they will produce. 

Some fields contain great thicknesses 
of producing formation, seldom uni- 
formly saturated. Often continuous 
bodies of impermeable rock separate two 
or more well defined zones of produc- 
tion,-and water bearing intervals may 
intervene between oil bearing strata. In 
such cases, we must decide for each. well 
the depth to be attained and the inter- 
val or intervals that will be left open 
for production, and the arrangement of 
casings, packers, cement plugs, and 
other devices necessary to exclude 
water, control production, and prevent 
admixture of fluids from different hori- 
zons. 

Definitions: Reservoirs, zones, 
and producing intervals. The oil 
yielding strata in a producing formation 
may be subdivided into: (1) reser- 
voirs; (2) producing zones, and (3) 
producing intervals. The writer offers 
the following definitions of these com- 
monly used terms®: (1) ‘A reservoir is 
a bady of porous and permeable rock 
containing oil and gas through which 
fluids may move toward recovery open- 
ings under the pressure existing or pres- 
sure that may be applied. All communi- 
cating pore space within the productive 
formation is properly a part of the 
reservoir, which may include several or 
many individual rock strata, and may 
encompass bodies of impermeable and 
barren material. The reservoir is the 
formational production unit. (2) Fre- 
quently, an aggregation of contiguous 
strata, perhaps many feet in thickness 
and in some cases comprising several or 
many individual reservoirs, will be in- 
cluded within the productive forma- 
tion. Seldom, however, will all the beds 
so included yield or contain oil and gas. 
The more permeable beds may yield oil 
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and gas, but interstratified with them 
may be strata that are barren or, if they 
contain oil, are so impermeable that 
they do not yield their contained fluids. 
If such a series of strata contains no 
well-defined and continuous body of 
impermeable material, or strata that are 
occupied wholly by water, it may be 
spoken of as a producing zone. (3) In 
thick productive formations, for pur- 
poses of exploitation, the producer niay 
so equip his wells that they produce 
from a certain stratigraphic interval, 
which is properly called a producing in- 
terval. A producing interval may in- 
clude more than one zone and, of 
course, several or many individual reser- 
voirs may contribute their quotas. 
Subdividing the oil and gas yield- 
ing formation into producing inter- 
vals. With an accurate log available 
for study of a representative series of 
test wells in an area, inspection will 
generally suggest a convenient grouping 
of the oil yielding strata into one or 
more producing intervals. A continu- 
ous body of shale or other impermeable 
material should separate producing in- 
tervals. The presence of an intermedi- 
ate water bearing formation will re- 
quire application of appropriate water 
exclusfon procedure and zoning of the 
upper and lower oil yielding strata into 
different producing intervals. If marked 
differences in formation pressure, gas- 
oil ratio, water “‘cut” or gravity of the 
oil are noted in different oil producing 
zones intersected by a well, it will prob- 
ably be advisable to adopt a penetration 
and casing program that will permit of 
producing from each separately. Differ- 
ences in formation pressure as between 
different zones open to a well might 
permit of loss of fluids from the high 
pressure to the low pressure strata. Dif- 
ferences in quality of the oil will result 
in contamination of the more valuable 
oil by the less valuable. Important dif- 
ferences in gas-oil ratio of the fluid pro- 
duced by different zones may dictate a 


’ policy of restriction of the rate of pro- 


duction from the zone producing the 
higher gas-oil ratio fluid. 

If possible all operators in a produc- 
ing district should reach a general 
agreement concerning the producing 
intervals to be separately maintained 
and the casing and water exclusion pro- 
gram necessary to accomplish it. A uni- 


form program throughout the district 
is advisable to prevent possible inter- 
communication of fluids from zone to 
zone through differently cased wells. 
This is particularly important in -the 
vicinity of actively encroaching edge 
water, which might develop trouble- 
some water incursion in edge wells, to 
the detriment of continued production 
from other oil yielding strata in the 
same producing interval. 


Necessity for complete and accu- 
rate subsurface information in 
planning the penetration program 
in a multi-zone field. The first re- 
quisite of an intelligently planned pene- 
tration program is dependable subsur- 
face information. The wells should be 
logged accurately through the entire 
producing formation. The ordinary 
driller’s log is scarcely adequate to de- 
termine the exact thickness and char- 


‘acter of the oil yielding strata. Resort 


should be had to mechanical coring of 
critical intervals and electrical and 
other modern methods of instrumental 
logging, and formation tests of all pro- 
ducing intervals will be helpful in mak- 
ing preliminary comparisons of possi- 
ble rates of fluid production obtainable 
from them. 


Core samples will provide the best in- 
formation on the porosity, permeability, 
and other lithologic properties of the 
reservoir strata. The self-potential elec- 
trical log is also helpful in interpreting 
the lithologic characteristics of the for- 
mations penetrated by the well, whereas 
the resistivity log is a satisfactory index 
of the nature of the fluid content. The 
character and thickness of the inter- 
vening impermeable strata separating 
the oil bearing formations and the loca- 
tion of any intermediate water yielding 
sands must be determined accurately. 
Properties of the oils produced by each 
zone, the gas-oil ratio and water content 


of the fluid will also be helpful. 


Development of multi-zone fields 
by drilling separate wells to each 
zone. Until rather recently, it was con- 
sidered impractical to complete and 
operate a well to produce from more 
than one zone simultaneously. If condi- 
tions required development of more 
than one zone at a time, separate sets of 
wells were drilled to each zone. In some 


(Continued on Page 85) 


THE PETROLEUM ENGINEER, February, 1944 





’ — ww "re TF FCUD 





(Continued from Page 82) 
parts of the Osage district of Okla- 
homa, three separate wells were drilled 
at the center of each 10-acre tract, each 
bottomed in a separate oil producing 
zone. In the Santa Fe Springs field, Cali- 


-tornia, as many as nine producing zones 


were simultaneously exploited, with 
separate wells serving each. This system 
of exploitation is expensive from the 
standpoint of footage drilled, but per- 
mits of a maximum rate of production 
and early realization on oil values. Maxi- 
mum efficiency in oil recovery is prob- 
ably obtainable by this plan of develop- 
ment. 


If more leisurely development is per- 
missible, a less expensive method is that 
of producing from each zone in turn 
with one set of wells, deepening the 
wells from zone to zone progressively 
as upper horizons become depleted. This 
plan is practical only when fields are 
operated cooperatively or under unit 
control. This method has been used in 
many fields, although it possesses an in- 
herent disadvantage in that there is al- 
ways a tendency to deepen wells to 
lower, more prolific horizons before up- 
per zones are fully depleted. Unless oil 
strings and liners can be pulled, each 
deepening operation may require setting 
a smaller size of casing. Asa result, hole 
diameters in the lower zones are likely 
to be too small for efficient production 
unless costly large diameter casings are 
used in the shallower horizons. 

An alternate plan involves drilling 
wells initially through the full depth of 
the producing formation, draining the 
deepest zone first, and then exploiting 
shallower zones progressively by plug- 
ging back and perforating to take pro- 
duction from an upper zone as the un- 
derlying zone becomes depleted. This 
method, successfully used in some of 
the Russian fields, permits of systematic 
drainage through casings of uniform 
diameter, and cement plugging and gun 
perforating can be done cheaply and 
quickly. This method, however, re- 
quires large initial capital outlay in 
drilling and casing wells to maximum 
depth before receiving any revenue. 


Development of multi-zone fields 
by wells equipped to produce from 
two or more zones simultaneously. 
If there are no marked differences in 
formation pressure, permeability, gas- 
oil ratio, and quality of the oil in dif- 
ferent zones, and if a well is remote 
from edge water, there will perhaps be 
no objection to perforating the oil string 
so that production may be procured 
from two or more zones simultaneously. 
Fluids from all zones enter the well 
simultaneously, are commingled, and 
flow to the surface through a single 
string of tubing or casing. No effort is 
made to keep separate the production 
from different zones, and there is no 


opportunity for exercising selective 
control in regulating the production 
from different zones. Liners made up of 
appropriate lengths of blank and shop- 
perforated pipe are commonly used, or 
a solid blank liner may be cemented 
through the producing interval and 
then gun perforated in the well in the 
intervals from which production is de- 
sired. 

This practice is common in many 
California fields where very thick 
multi-zone deposits are common. In the 
Kettleman Hills North Dome field, for 
example, the Temblor producing for- 
mation is about 1500 ft. thick and at 
least five different producing zones are 
recognized, aggregating perhaps 600 ft. 
of oil and gas yielding strata. Wells are 
usually equipped to produce through 
the same casing simultaneously from all 
zones, unless formation tests show cer- 
tain of them to be wet, or to yield very 
high gas-oil ratio fluids, in which case 
they are cemented off, or casings 
through these intervals are not perfo- 
rated to receive production. By common 
consent nearly all wells have cased off 
the upper zones in the gas-cap area of 
the field. 

In the Ventura field, California, the 
producing formation is at least 6000 ft. 
thick. Lenticular, oil yielding sands are 
distributed through this great thickness 
of sediments, but any particular strati- 
graphic horizon may vary considerably 
in productivity in different portions of 
the field. Certain horizons yield oil of 
high gas ratio, and in order to conserve 
formational energy, are excluded in de- 
termining the interval from which each 
well may be permitted to produce. Vari- 
ations in formation pressure and extent 
of depletion in different horizons re- 
strict the producing interval that may 
be included in any one well. 


In some fields, where thick lenticular 
formations are productive, and where 
the barren interstratified shale bodies 
are of uncertain continuity, operators 
have entered into penetration agree- 
ments designed to limit the intervals 
from which wells may take production 
during certain time periods. Thus, in 
the Dominguez field, California, the 
two principal operating companies 
agreed that wells drilled during a cer- 
tain time should be completed in such 
fashion as to permit them to produce 
only from the upper 400 ft. of the oil 
yielding formation, although deeper 
producing strata were known to exist. 
Wells were later deepened to produce 
from the underlying formation. 

A convenient nrethod of making 
multi-zone completions involves de- 
velopment of casing windows in the oil 
strings opposite the oil producing 
zones.* This may involve cementing a 
column of pipe in the well through the 
producing interval, and then cutting 
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windows in it opposite the oil yielding 
strata with the aid of special milling 
tools. The portions of the pipe to be 
removed may be constructed of drill- 
able metals, usually aluminum or mag- 
nesium alloys, easily removed by -wall 
scrapers, or of materials readily disinte- 
grated or dissolved by treatment with 
hydrochloric acid. After opening the 
windows, explosives may be used to dis- 
integrate the cement and wall rocks and 
open fresh drainage surfaces in the oil 
yielding strata. Each zone may be 
opened and tested separately, beginning 
with the lowest zones. Certain zones 
may be left sealed during the early 
period of exploitation, with provision 
for opening them at a later date. Such 
methods have been widely used during 
recent years in the fields of the Illinois 
Basin. 


Multi-zone wells of this character 
may behave satisfactorily during the 
early part of their productive lives 
when field pressures are high, but as a 
result of variations in the rate of drain- 
age of different zones, a condition is 
eventually reached in which some zones 
are yielding excessive amounts of water 
or gas and very little oil, whereas others 
are only partially drained of oil. It may 
then become necessary to plug off the 
wet or high gas ratio zones, and al- 
though successful methods of accom- 
plishing this are available, such work is 
costly and occasions interruption in the 
continuity of production. If the differ- 
ent zones open to the wells produce oils 
of different gravity, it will often be 
found that the gravity of the mixture 
of oils will vary progressively as the 
less permeable zones increase their per- 
centage contribution to the total pro- 
duction with passage of time. 


Selective control of production 
from different zones in multi-zone 
wells. With the purpose of avoiding 
some of these difficulties in operation of 
multi-zone wells, and to permit of 
selective control of production from 
different zones, methods of well com- 
pletion and operation have lately been 
devised and successfully applied in 
which fluid from each of two or more 
zones is produced separately and simul- 
taneously through the same wells. By 
cementing the annular space between 
the wall of the well and the casing be- 
tween zones, and setting a packer be- 
tween the casing and tubing below the 
upper zone, fluid in different zones may 
be kept separate, produced by natural 
flow if formation pressures permit, 
through the tubing from the lower zone 
and through the annular space from the 
upper zone. Rates of production from 
different zones may be regulated by 
sidewall chokes or special types of re- 
mote control valves. 


When formation pressures subside so 
that natural flow is no longer possible, 
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FOUR SUPERIOR FEATURES 


See your nearest C ontinental representative for complete details and information. 


EMSCO AE-6 
SWIVEL 








The New Emsco AE-6 Swivel is built with four separate and distinct 
bearings 
A Timken load bearing with two American radial bearings, 
spaced for accurate alignment—insures against abnormal 
wear due to eccentric rotation. An MRC upthrust ball 
bearing above load bearing takes upward thrusts inde- 
pendently. 


The sleeve in the swivel to drill stem coupling can be removed as 
a unit from the swivel without removing the coupling from the 
sleeve. , 


Renewable wearing rings are used between the sleeve and the 
upper and lower oil seals. 


The wash pipe packing arrangement provides renewable parts that 
eliminate the necessity of building up the swivel body or bonnet. 
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arrangements may be made to gas lift 
or mechanically pump oil from each 
zone, either simultaneously or alter- 
nately.” Gas from one zone may be used 
to assist flow of oil from another zone. 
Such installations, although seemingly 
complex, have nevertheless been proved 
entirely feasible in numerous installa- 
tions, for example, in the Wilmington® 
and West Montebello fields in Cali- 
fornia, and in various Mid-Continent 
and Gulf Coast fields, notably in Kan- 
sas and Louisiana. Although called 
multi-zone wells, they are in reality 
two- or three-zone installations in most 
cases, 


Advantages, disadvantages, and 
objectives of multi-zone wells. 
Multi-zone wells with controlled pro- 
duction from individual zones offer im- 
portant advantages.’ More orderly con- 
trol of production is possible, meeting 
all proration requirements, with no op- 
portunity for underground loss of oil or 
gas from high to low pressure zones. 
Early incursion of edge water in highly 
permeable zones and excessive escape of 
gas from high gas-oil ratio wells can be 
avoided. Production is obtained with a 
minimum footage of drilling and with 
a minimum weight of steel per barrel of 
oil produced. 


Among the disadvantages of this 
method of well completion should be 
mentioned the complexity of required 
well equipment and the increased me- 
chanical difficulties encountered in well 
operation and maintenance. Sand in- 
cursion and accumulation in the well 
casing occasions difficult cleanout prob- 
lems in removing sand clogged packers 
and flow strings. Sand blasting by fluid 
carrying sand particles through casing 
perforations may occasion rapid abra- 
sion of well equipment in its path. Ar- 
rangements for pumping oil from more 
than one zone at a time are complex and 
mechanically difficult to install and 
operate. 


When proration is on the basis of well 
potentials, operators find it advantage- 
ous to complete wells as multi-zone 
wells, allowing all zones to produce 
simultaneously to develop the maxi- 
mum possible potential production. In 
later operations the allotted production 
may be taken from whatever zone or 
Zones may appear most advantageous. 
An operator whose wells are equipped 
to produce selectively from different 
zones thus enjoys a considerable advan- 
tage over a neighboring operator who 
uses multi-zone wells but lacks the abil- 
ity to exercise selective control of the 
rate of production from the several 
zones. This practice may lead to gross 
inequities unless some procedure is 
adopted by proration authorities to as- 
sure that each producer obtains no more 
than his share of the available oil and 
gas from each zone. In essence, each 











Drilling Wanted— | 
Deeper and Random 


*. .. It appears that the quick- 
est and most certain method of 
alleviating the present danger of a 
shortage of ‘capacity to produce’ is 
deeper drilling on our known, 
proven, productive, structural 
traps.” 

—A. R. Denison, A.I.M.E. meeting 
at Dallas, May, 1943. 

“Unless there is discovered some 
new method of locating oil, we 
must rely more and more upon ran- 
dom drilling, as in the old days, to 
find stratigraphic traps.” 


—Wirt Franklin, 
special field assistant, PAW. 
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zone must be regarded as a separate 
reservoir, and proration restrictions 
might logically go so far as to regulate 
the rate of production and ultimate pro- 
duction of every operator from each 
zone. 

Where restrictions are placed on the 
spacing of wells or the number of wells 
that can be drilled in a given area, it is 
advantageous to make these multi-zone 
wells in order that they may be of maxi- 
mum utility. Recent spacing regula- 
tions promulgated by the Petroleum 
Administration for War and various 
state proration authorities have en- 
couraged operators to complete their 
wells as multi-zone wells. Foundations 
for wells drilled from piers, piling, or 
rock filled cofferdams along ocean or 
lake shores or inland waterways are ex- 
pensive. Well locations in congested in- 
dustrial or residential areas must occupy 
as little space as possible. Under such 
conditions each well in a multi-zone 
field should be a multi-zone well. 


Multi-zone wells are helpful in pro- 
viding better opportunity for injection 
of gas into reservoir rocks in application 
of the pressure maintenance method of 
oil recovery. Instead of drilling separate 
injection wells, production may be 
taken from one zone and surplus gas re- 
injected through the same well into an- 
other zone. When secondary recovery 
methods are likely to be eventually ap- 
plied, multi-zone wells will permit 
maximum flexibility and utility, indi- 
vidual wells serving either to produce 
from or inject fluid into any zone, as 
circumstances may require. 

One of the principal reasons for com- 
pleting wells as multi-zone wells is that 
of satisfying offset requirements in lease 
agreements. Terms of the lease usually 
require or imply that the operator shall 
so develop the property as to prevent 
drainage to neighboring leases. As soon 
as one operator begins to take produc- 
tion from any zone, neighboring opera- 
tors are obligated to make such arrange- 
ments as will permit them to procure 








production from the same zone if they 
are to avoid possible damage claims by 
the lessor*for failure so to prosecute the 
development of the property as to pre- 
vent drainage to neighboring properties. 
One well, open to all zones, properly 
completed and operated, may provide 
complete offset protection. 

Multi-zone wells may permit im- 
portant economies in reduced drilling 
costs, saving in casing and tubing, drill- 
ing equipment, derricks, flow and gath- 
ering lines, pumping equipment, roads, 
and other facilities. In some areas in the 
Mid-Continent area, one two-zone well 
costs about 40 per cent less than two 
separate single-zone wells. In the Wil- 
mington field, California, a two-zone 
well costs about 10 per cent more than 
a single-zone well of comparable depth, 
whereas a three-zone well costs 30 to 50 
per cent more.* Whether multiple-zone 
completions are ultimately as profitable 
as single-zone wells will depend upon 
the recoveries obtainable. If multi-zone 
wells are not capable of procuring all 
the recoverable oil and must be con- 
verted to single-zone wells after natural 
flow ceases—thus necessitating pro- 
longed deferment of production from 
zones thus excluded—it may be found 
that the practice of drilling early wells 
to each zone is ultimately most profit- 
able. Loss in income deferred may offset 
the saving in initial drilling costs. On 
the other hand, it may be found on an- 
alysis of overall development costs, that 
although individual wells to each zone 
may be necessary ultimately, the extra 
cost of multiple-zone completions may 
be justified by interest saved on deferred 
capital expenditure, made possible by 
drilling some of the wells at a later date. 
Later drilling of wells to individual 
zones may be less expensive than single- 
zone wells drilled early in the life of the 
field when formation pressures are high, 
and when well equipment, drilling, and 
completion costs are likely to be greater. 
Careful analysis of all cost and income 
factors will be necessary to determine 
which development plan is ultimately 
likely to be most profitable. 
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—then he said to hin 


“TIME DOES NOT WAIT” 


“ HE foe cannot be beaten,” 

says Joseph Stalin, “‘if his forces 

of today, fully developed to the 

utmost, are opposed by forces of 

tomorrow... TIME DOES NOT 
WAIT.” 


So, by having recourse to the 
forces of tomorrow TODAY .. . he 
makes NEWS .. . he achieves 
TRIUMPHS .. . he dictates HIS- 
TORY. 


‘‘Developing tomorrow’s force 
TODAY” can well be the motto 
hanging in every conference room 
where factory committees are dis- 
cussing postwar procedures. 


And under that motto these 
words: “Our ship, tank, plane, 
weapon industries are TODAY 
working with tomorrow’s greatest 
forces for production. Come re-con- 
version to peacetime products, they 
are in practiced strategy to out- 
produce and underprice all compet- 
itors who have the temerity to go 
into postwar production with day- 
before-yesterday’s techniques.” 


“Even if you had the time—don’t 
wait for time.” 
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DAYS instead of MONTHS 





- Sl lr 


Easily the margin between Vic- 
tory and defeat—for you and 
the United Nations—is putting 
ships on the water 6 times faster. 


LAST WAR “Liberty” size ship 300 DAYS 
THIS WAR they average under 50 DAYS 
Recourse to Arc Welding in 2 
years has put to work 2000 more 
ships than possible under old 
standards—thus saving the necks 
that Old Methods would have 
lost—yours and ours. 


Think that one over! 


MINUTE-MEN of 
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“TIME DOES NOT WAIT”... he says 


Look, Mr. Stalin, how through recourse to Arc Welding you can tweak time’s forelock. 


Similar time savings gave you tomorrow’s force today. 


HOURS instead of WEEKS 





A sit-down in a steel plant last- 
ing for weeks would be a head- 
line SCREAM in Pravda and 
every newspaper in the world. 
That catastrophe was averted 
by recourse to Arc Welding 
when these six welders repaired 
the break of a vital steel mill 
part in 8 hours. Replacement 
would have taken weeks . . . thus 
sabotaging the output of a hun- 
dred war producers. Think that 
one over too—in terms of pro- 
viding recourse to help in trouble. 


This 28-ton revolving crane 
which literally gives the lift to 
America’s ultra-speedy ship- 
building industry—gets to the 
job 1,584 MAN-HOURS 


THE LINCOLN ELECTRIC COMPANY °« Cleveland 1, Ohio 


Cmeuiws giecseo/ natu recourse 
AY ACHR ALE 









Arc Welding, of course, will not win the war for you... but lack of Arc Welding 
could have lost it for you. 


And that thought might well be another motto for each postwar planning room. 


MINUTES instead of HOURS 





Half-track parts at half-time 
speed . . . these are typical of 
machine parts which recourse 
to Arc Welding helped rush to 
first and second fronts. Process- 
ing cost cut from $11.00 to $6.64. 
Machining cost cut from $3.50 
to $1.25. Weight cut from 27% 
to 24 lbs. Time cut 45%. This 
cutaway picture is to help you 
think over what recourse to Arc 
Welding will do to the cost of 
any part of any of your machines. 


production cut MAN-HOURS on every job 


SOONER through recourse to 
Arc Welding. 


FABRICATED . . . 23.5% FASTER 
ERECTED ....... 21% QUICKER 


than by riveted construction. 














VAN DER 





“Lin ‘Gans. need 


Official U. S. Navy Photograph 





Destroyer escorts dart speedily in and 
out, and around, protecting and 
shepherding the con~oys. These bursts 
of speed in addition to the long trips 
are cruel punishment for the main 
Diesel engines, particularly the cyl- 
inder liners. 

The Navy specifies PORUS- 
KROME in the cylinders of its 
Diesel engines for destroyer escorts, 
submarines and mine sweepers... 
more than 2,000 engines with PORUS- 


KROME now in service . . . more 
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than 300 per month being added. 

PORUS-KROME was discovered 
and the process patented by Van der 
Horst. The first Diesel CYLINDER 


liners for the Navy were processed in 


1939. Now, three Van der Horst plants 
are producing PORUS-KROME for 
the Navy, Army and Air Force for the 
engines of today, and are ready to 
plan for the engines of tomorrow. 
May we tell you more about 
this time-proved product and its 


application to your engines? 





Destroyer escorts...like the 
“Tin Can” here ... need, and 
are getting, the dependability 
and long life of PORUS.K ROME 





on the cylinder liners of their 
main Diesel engines. 
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Derivation and Application of Material- 
Balance Equations to Magnolia Field” 


x+ Method used to calculate oil and gas reserves 
and rates of water encroachment in reservoirs 


by A ™ B Cal 


Assistant Petroleum Engineer, U. S. Bureau of Mines, Bartlesville, Oklahoma 


Introduction 

EVERAL methods*® of calculating 
. ) oil and gas reserves and rates of 
water encroachment into oil producing 
reservoirs by the material-balance 
method have been published, yet many 
petroleum engineers are not familiar 
with the theory involved in deriving 
the equations or their practical appli- 
cation. Material-balance equations can 
be used to calculate future reservoir 
pressures corresponding to various dif- 
ferent rates of oil, gas, and water pro- 
duction, and they are especially useful 
in predicting the effect on reservoir 
pressures when gas or water is returned 
to the producing formation through 
injection wells. 

Material-balance equations show the 
relation in the reservoir between the 
original volume of oil, original volume 
of free gas, and volume of the body of 
encroached water that has entered the 
reservoir by a subsequent date. If any 
two of these volumes are known or can 
be calculated, the third can be evalu- 
ated, and even if one or two of these 
values equals zero, the relationship set 
up in the equations still holds true. 
Therefore, the equations are applicable 
to oil reservoirs of either the gas-expan- 
sion or water-drive type and to reser- 
voirs containing only gas. 

Information usually needed for cal- 
culating conditions in reservoirs by the 
material-balance method includes: Vol- 
umes of oil, gas, and water produced; 
fluid content of the reservoir rocks as 
determined by core analyses and elec- 
tric logs; initial reservoir pressure and 
temperature; reservoir pressure and 


*Reprinted from Part 2 of Bureau of Mines Report of 
Investigations 3720. 

*6«<Active Oil and Reservoir Energy,”? Ralph J. Schil- 
thuis, A.1.M.E. Petroleum Development and Technology, 
1936, Vol. 118, pp. 33-52. 

“A Method of Estimating Oil and Gas Reserves,’’ 
D. T. Katz, A.J.M.E. Petroleum Development and Tech- 
nology, 1936, Vol. 118, pp. 18-32; See also Oil Weekly, 
October 14, 1935, p. 37. 

“Estimation of Oil and Gas Reserves,”? R. T. Hunt- 
ington, Oil and Gas Journal, Vol. 35, October 15, 1936, 
Pp. 124-126; see also Oil Weekly, Vol. 83, October 12 
1936, pp. 25, 26, 28. 

“Application of Phase-Equilibrium to the Estimation 
of Oil and Gas Reserves,” B. H. Sage and W. N. Lacey, 
_~ Driiling and Production Practice, 1937, pp. 81- 
90. 

“Quantitive Effect of Gas: Oil Ratios on Decline of 
Average Rock Preseures,”« Stewart Coleman, H. D. 
Wilde, Jr., and Thomas V, Moore, A.I.M.E, Petroleum 
Development and Technology, 1930, pp. 174-184. 


temperature on a subsequent date cor- 
responding to that of the production 
data; shrinkage and gas liberation data 
determined on a sample of reservoir oil, 
and the compressibility of the gas in 
the reservoir. If the oil in the reservoir 
at the initial reservoir pressure is under- 
saturated with gas, the compressibility 
factor and saturation pressure of the 
oil must be determined in order to use 
material-balance equations. 

In calculating the volume of free gas 
produced from a reservoir from “pro- 
duction gas:oil ratios” and the lab- 
oratory determined “‘solution gas:oil 
ratios,” it is well to remember that gas 
production data are based upon the gas 


measured at the gas-oil separator. There- 
fore, the liberation of gas from the 
sample of reservoir oil in the laboratory 
should be accomplished by the flash gas 
liberation method, ‘which closely simu- 
lates the process of gas liberation that 
takes place in the flow strings of wells, 
and only the gas liberated as a result of 
the pressure and temperature changes 
that occur between the reservoir and 
the gas-oil separator should be consid- 
ered in the calculations. 


Theoretical Considerations 


Let condition I (Fig. 18) represent 
a container (variable-volume cell) of 
reservoir oil, free gas, and mercury un- 
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Fig. 18. Schematic drawing of a variable-volume cell illustrating relationship 
of reservoir fluids 
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High Temperature...High Pressure 


.. HIGH PERFORMANCE 


FOR HIGH OCTANE GASOLINE 









CONTROLS 





AND SYNTHETIC RUBBER 








Controls for completely new applications .. . controls to function 






dependably under extreme operating conditions ... these wartime 


demands of industry have been met with new McAlear developments. 


FOR EXAMPLE: McAlear has developed 
controls that function with unfailing 
dependability at temperatures as high 
as 1400 degrees. And at pressures up to 
3000 lbs. per square inch. New corro- 
sion resistant linings and alloys assure 
long, trouble-free operation with a 
minimum of maintenance attention 
and expense. 

There are 500 McAlear controls for 
regulating pressure, temperature and 
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fluid transport. Every one a precision 
instrument expertly engineered to keep 
on doing its job. 

» Wherever extreme or unusual oper- 
ating conditions require a special con- 
trol—for steam, water, air, chemicals, 
oil or gas— McAlear will gladly develop 
it for you. 


for STEAM, WATER. AIR, OIL” GAS 









If You Have A Control Problem call 
on McAlear Engineers. Draw on their 
fund of experience, on their ability and 
readiness to help you, whether for war- 
time application or post war planning. 
For bulletins and catalog, write 
McAlear Manufacturing Company, 
1909 S. Western Ave., Chicago 8, Illinois. 
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der a pressure, P,. If mercury is with- 
drawn from the bottom of the con- 
tainer, the pressure will be reduced and 
some gas will come out of solution in 
the oil, the oil will shrink in volume, and 
the volume of the gas will increase. On 
the assumption that the withdrawal of 
mercury from the container'and the 
resultant reduction of pressure from P, 
to P, may cause some water to enter the 
container, the relative volumes of fluids 
at pressure P, will be as shown in condi- 
tion II. The volume of the mercury 
withdrawn is equal to the volumetric 
increase of the free gas, plus the cumu- 
lative volume of gas (measured at the 
final pressure) liberated from solution 
in the oil due to the reduction in pres- 
sure, plus the volume of injected water 
and minus the volume decrease of the 
oil as a result of the release of gas in 
solution. 

If mercury then is injected into the 
container at the same rate as the volume 
rate of withdrawal of oil, gas, and water, 
until the height of the mercury in the 
container again is at the level shown in 
condition I, the relative volumes of the 
contained fluids will be those shown in 
condition III. The combined volume of 
oil, free gas, and water withdrawn 
(measured at pressure P,) equals the 
volume of mercury injected because the 
interchange is assumed to have been 
made at constant pressure and tempera- 
ture. As the volume of mercury with- 
drawn in passing from condition I to 
condition II equals the volume of mer- 
cury injected in passing from condition 
II to condition III, it follows that the 
sum of the volumetric expansions of 
free gas plus the volume of the liberated 
gas measured at the final pressure, less 
volume shrinkage of reservoir oil, plus 
the volume of encroached water (con- 
dition II) equals the sum of the volumes 
of oil, free gas, and water measured at 
pressure P, withdrawn from the con- 
tainer (condition III). 


Derivation of Equations 


Mathematical equations derived to 
express the changes in volume of reser- 
voir fluids are based upon the following 
nomenclature: 


Nomenclature 


N=total volume of gas-saturated 
oil in reservoir at indicated tem- 
perature and pressure, cu. ft., 

G=total volume of gas phase in res- 
ervoir (measured at specified 
reservoir pressure and tempera- 
ture), cu. ft., 

g—cumulative volume of gas pro- 
duced (conditions of measure- 
ment denoted by subscript), 
cu. ft., 

S=volume of gas in solution, cu. 
ft. of gas (at 14.4 lb. per sq. in. 
and 60°F.) per cu. ft. of 
“stock-tank” oil, 











TABLE 16 
Reservoir and production data for the 
Magnolia field 


Average porosity of oil- and gas-bearing 





formations, per cent........... ee 16.82 
Estimated part of pore space occupied by 
connate water, per cent.............. 20.0 


Volume of original “‘oil-saturated” reser- 
voir in the Main and Upper porosities, 


 ceatatina er Ce kan emiies owe 345,550 
Volume of original gas bearing formation, 

CE sctcntecssessisgeseseces 74,000 
P, original reservoir pressure, lb. per sq. 

| Se eset eee 3,480 
P2, average reservoir pressure on January 

1, 1942, lb. persq.in., abs .......... 3,139 
Ti, reservoir temperature, °F., abs....... 667 
Estimated volume of gas produced to 

January 1, 1942, cu. ft............... 16,197 x 10° 
Cumulative oil produced to January 1, 

“SERRE Sea 18.35 10° 
Cumulative water produced to January 

> | arene 547X108 








P=absolute pressure, lb. per sq. in., 

T=temperature, °F., absolute, 

n—cumulative volume of stock- 
tank oil produced at atmos- 
pheric pressure and 60°F., cu. 
ft., 

W=volume of water that has en- 
tered the reservoir by a date un- 
der consideration, cu. ft., 

w=cumulative volume of water 
produced from the reservoir by 
a date under consideration, cu. 
ft., 

W.=W-w, or net volume of en- 
croached water in the reservoir 
by a date under consideration, 
cu. ft., 

Z=compressibility factor of reser- 
voir gas (dimensionless) , 

F=relative volume of reservoir oil 
to “stock-tank” oil. Volume of 
stock-tank oil=1.0 (if from 
the production of 1.2 bbl. of 
the original reservoir oil meas- 
ured at reservoir conditions, 1.0 
bbl. of stock tank oil results, 
then, F,=1.2) (dimension- 
less) , 





f=factor for correcting volume of 
gas in the reservoir from a given 

pressure and temperature to a 

pressure of 14.4 lb. per sq. in. 
and 60°F. (dimensionless) , 
A=area under a pressure-decline 
curve expressed in Ib. per sq. in. 
—days (lb. per sq. in. of pres- 
sure decline multiplied by time 
in days), and 

crate of water encroachment, cu. 
ft. per lb. per sq. in. of pressure 
decline per day, 

Subscript 1, 2, s, and b. Different 
time during the exploitation of 
the reservoir are designated by 
numerical subscripts. For ex- 
ample, N, and N, represent vol- 
umes of gas-saturated oil in the 

reservoir at two different 
times, 1 and 2. Lower case let- 
ters are used as subscripts to 
represent volumes at different 
conditions of pressure and tem- 
perature. For example, n, repre- 
sents the volume of produced 
oil measured at gas-oil separa- 
tor pressure and temperature, 
and nm, the volume at atmos- 
pheric pressure (14.4 lb. per sq. 
in. and 60°F.). 

As shown in a previous section of this 
report, the net increase in volume of 
reservoir fluid plus the volume of en- 
croached water in the container as a 
result of a reduction of pressure from 
P, to P, equals the sum of the volumes 
of the gas, oil, and water withdrawn 
(measured at pressure P,) . Therefore, 

‘ 


f :, , 
(1) G7 —-G.= the increase in 
2 
volume of the gas initially in the con- 
tainer resulting from the expansion of 
G, from a pressure P, to a lower pres- 
sure, P,, cu. ft.; and, 





TABLE 17 
Laboratory data! on subsurface-oil sample obtained on April 22, 1942, from Carter Oil 
Company Joiner Unit Well No. |, sec. 22, T. 17 S., R. 20W., Magnolia field, 
Columbia County, Arkansas 





Gas released from solution in the oil upon reduction of pressure and temperature from the original reservoir 
pressure (3480 lb. per oq. in., abs.) and reservoir temperature (207° F.) to atmospheric and 60° F., cu. ft. 
oi 


IIE 5505540005005 vindeuidteadassudeeenelantestdehsakbuavinsabkernesateeio4as 857 
Gas released from solution in the oil upon reduction of pressure and temperature from the reservoir pressure 

on January 1, 1942 (3139 Ib per sq. in., abs.) and reservoir temperature (207° F.), to atmospheric and 60° F., 

i IEE soc nocn nabs eveeurencemesenrehaskankeerbadesseneneranesecanweeies 777 
Gas released from solution in the oil upon reduction of pressure from the il separator pressure (23.7 |b. 

per sq. in., abs.) to atmospheric pressure at 60° F., cu. ft. per bbl. of stock-tank a. SR SE ERS A s 
Relative oil volume of oil in the reservoir initially (dimensionless), Fi?.......... 2... .-00sseeceeeceeeeees 1.476 
Relative oil volume of oil in the reservoir January 1, 1942 (dimensionless), Fz: ............0..00ceeeeeeeees 1,442 
Compressibility factor for the free gas* in the reservoir at the original reservoir pressure (3480 Ib. per sq. in., 

SEREEEEE sh scnscnngessnnnannssccewsdesieked veeaseyeubedeeeneoeeabonthadwersaeesenber 926 
Compressibility factor for the gas* in the reservoir on January 1, 1942, at reservoir pressure (3139 lb. per sq. in., 

CT TREN hn Kaweebnntcckessecnecephedsecetesereneasadssthawtrowresesetsosebencesres 905 
Factor for correcting volume of gas in reservoir at P; to standard conditions, fi ............-0-e00005 ; 203.5 
Factor for correcting volume of gas in reservoir at P: to standard conditions, fy ................ ‘ 187.8 





1Taken from Table 11 and Figs. 14 and 19. 


2The withdrawal of 1.476 bbl. of the original oil from the reservcir was necessary for the production of 1.0 bbl: of 


oil in the stock tank. 


Com; ibility factors for solution gas were used in lieu of compressibility factors on free gas. 
3480520 


iXTp 





{= = =203 5 
P_EXTiIXZs 14.4X667X<0 926 
P2XTp 3139520 
——— = 18738. 


et PEXTaXZs 14 4X667 0,005 
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N,F, N, S,—S, ~— 

(2) F, + F,* f, N, =the 
increase in the combined volume of the 
initial oil and liberated gas resulting 
from the isothermal expansion of the 
oil, N,, from a pressure P, to a lower 
pressure, P,, cu. ft.; where: 

N,F, 

1 

phase) of the original reservoir oil after 
shrinkage caused by liberation of gas 
when the pressure was reduced from P, 


=the reduced volume (liquid 


N 
to P,,. , 
a ( F, 
tank oil that would result from the pro- 
duction of all-the oil initially in the res- 
ervoir; this volume multiplied by F, 
corrects the volume of the oil to pres- 
sure P, and temperature T,). 

N, 5 S,—S 
F, f, 
gas liberated from the gas-saturated oil 
in the reservoir N, (measured at pres- 
sure P,) resulting from a reduction of 

pressure from P, to P,; 


equals the volume of stock- 


*—the total volume of 


(3) W=total volume of encroached 
water, cu. ft.; 


S.—Ss 
(4) §2— “¢ 


duced gas (measured at pressure P, and 
reservoir temperature T.); where: 

S.—S, 

f, é 

rected to pressure P, and temperature 
T.,) liberated from the produced oil 
when the pressure is reduced from P, to 
P, (gas-oil separator pressure), cu. ft.; 

(5) n,=n,F,—volume of produced 
oil corrected to pressure P,, and temper- 
ature T., cu. ft.; 

(6) w=volume of produced water, 
cu. ft. 

Therefore: 


(1) (2) 


n,—volume of pro- 


2 
2 


n)»—volume of gas (cor- 


(5) (6) 
+-n,F,+-w 
Simplifying, 
‘. F S,—S, 
o(p—)n (Gt ee 
2 1 2 


But, W—w=W,, and g,= >. 


Sb 


Substituting W, for W—w, and £ 
2 


for g, in equation b gives: 
f, F, , SiS, 
o(G—)+m (+e) 


— | 7a S.— 
+V.= 3 3 








Ss 
np+npF, . (c) 







Equating for initial volume of free 
gas, G,: 
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f, (NF , N, $,—S2 
(<.-«.) +( re” & 


ramen )+W—w=e.— . f 
2 





S.—S, F S —S. , 
2. ———— ny-+mF—N( E+ F f “—i)-w. 
— ‘2 ‘2 _ 1 = 
G,= ; oe ee we oe Re 
f, 
Equating for initial volume of gas saturated oil, N,: 
3 ee o— tm, —G,( 4 —)—w, 
N,=— 3 2 ' (e) 
F, + S,—S, —- 
F, F,f, 


Equating for net volume of encroached water in the reservoir to the date under 


consideration; W.: 
V.= vo __ S2—Ss 
f, f, 
The volume of oil in the reservoir on 
the date under consideration (N,) will 
equal the reduced volume (liquid phase) 
of the original reservoir oil remaining 
after shrinkage caused by liberation of 
gas when the pressure was reduced from 
P, to P,, minus the volume of produced 
oil, n,F,, corrected to pressure P, and 
temperature T,. Therefore: 


i) ° ° ° ° e (g) 
F, 

The volume of “free” and liberated 
(from the oil) gas in the reservoir on a 
subsequent date, G,, will equal the orig- 
inal reservoir volume (N,+G,) minus 
the net volume of encroached water 
(W.) and the volume of oil (N,) in 
the reservoir at the time the pressure 
reached P,. (See conditions I and III, 
Fig. 18.) Therefore: 
G,=N,+G,—(We+N2); 


and, as N,= Nie —n,F, (from equa- 
1 


tion (g)), 
N F, 
G.=N,+6,—-(W.t "—mF; ) 
1 


or: 


G.=N,+G,+-mF,—W.— (h) 
Oe SO 

Nn, )+w=(s.— — nv) 
(a) 


S.—S;s 





ny+n,F, ° (b) 








Laboratory Data on Subsurface- 
Oil Samples 


Two methods of conducting labara- 
tory experiments commonly are used to 
liberate gas from solution in samples of 
reservoir oil*? (1) Differential-gas lib- 
eration and (2) flash-gas liberation. In 
the differential gas-liberation process the 
gases are liberated from solution in the 
oil when the pressure is reduced, and 
they are removed from contact with 
the oil as rapidly as they are formed. 
Thus, for any pressure decrement dur- 

*7«Collecting and Examining Subsurface Samples of 


Petroleum,”” Peter Grandone, and Alton B. Cook, Bu- 
reau of Mines Technical Paper 629, 1941, 68 pp. 


f, F S,—S. 
m-tmF—G,( 4 —1)-n,(F#+ b ot). i. 


ing the liberation process, the oil is in 
equilibrium with the gas that is being 
liberated. In the flash gas-liberation 
process all gases liberated from solution 
in the oil, when the pressure is reduced 
by expanding the contained petroleum 
hydrocarbons, remain in contact with 
the oil in the system throughout the 
liberation process, and the gas either is 
in complete equilibrium with the oil 
during the pressure reduction or is 
brought to equilibrium at the termina- 
tion of the expansion process. 

Most petroleum engineers assume that 
the liberation of gas from oil in a petro- 
leum reservoir is simulated more closely 
by the differential gas-liberation pro- 
cedure than by the flash gas-liberation 
process; therefore data obtained by the 
differential gas-liberation procedure are 
used to calculate the volume of gas lib- 
erated from oil and the shrinkage of oil 
that occurs in the reservoir. As the oil 
and associated gas from the reservoir 
pass into the gas-oil separator, a state 
of equilibrium is assumed to exist be- 
tween the oil and gas; therefore, to de- 
termine the volume of gas per unit vol- 
ume of oil liberated from the reservoir 
oil during its passage from the reservoir 
to the gas-oil separator, data obtained 
by the flash gas-liberation method are 
used. To obtain these data the reservoir- 
oil sample is expanded with the gas and 
oil in equilibrium to the pressure and 
temperature in the gas-oil separator. 
The oil and gas then are measured sep- 
arately, and the oil is flashed to “‘stock- 
tank” conditions of pressure and tem- 
perature and the resulting oil and gas 
are measured. The difference between 
the production gas:oil ratio and the 
solution gas:oil ratio, as determined by 
flash-gas liberation, indicates the volume 
of gas per unit volume of oil produced 
from the reservoir in excess of the solu- 
tion gas:oil ratio. 

In deriving the material-balance 
equations, the writer made no reference 
to the method by which gas was liber- 
ated from the oil when the pressure was 
reduced in passing from condition I to 
condition II (Fig. 18). As most engi- 
neers believe that the gas liberated from 
oil in a petroleum reservoir is simulated 
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closely by the differential gas-liberation 
method, the writer considered that the 
gas liberated in the variable-volume cell, 
in passing from condition I to condition 
II, was affected by differential-gas lib- 
eration.*® The gas liberated from the oil 
in passing from the reservoir to the gas- 
oil separator is simulated closely by the 
flash gas-liberation process. Therefore, 
the gas liberated from solution in the 
oil in passing from condition III (Fig. 
18) to the gas-oil separator is assumed 
to have been liberated by the flash gas- 
liberation process. 


The decrease in volume of the reser- 
voir oil, resulting from the liberation of 
gas and change in temperature, as the 
oil and associated gas are being produced 
is almost identical with the decrease in 
volume of a sample of reservoir oil, per 
unit volume of residual oil, when ex- 
panded from reservoir to atmospheric 
pressure in the laboratory by the flash 
gas-liberation method. Therefore, vol- 
umes of “‘gas-in-solution” and the de- 
gree of shrinkage referred to the vol- 
ume of residual oil from a flash gas-lib- 
eration experiment conducted to simu- 
late producing conditions, will be the 
same as those referred to the volume of 
stock-tank oil. The volume of gas-in- 
solution and the degree of shrinkage 
based upon the volume of residual oil 
from a differential gas-liberation experi- 
ment, however, are not the same as 
those based upon the volume of stock- 
tank oil. As the volumes of gas-in-solu- 
tion and shrinkage used in material- 
balance equations are based upon the 
volumes of stock-tank oil, the volumes 
of gas-in-solution and the degree of 
shrinkage determined from the differ- 
ential gas-liberation data should be re- 
ferred to volumes of .stock-tank oil. 
When the gas-in-solution and shrinkage 
data from a differential gas-liberation 
experiment are given in terms of the 
volume of residual oil, they are divided 
by the “relative oil volume” at satura- 
tion pressure to give values referred to 
the volume of reservoir oil at saturation 
pressure. If these new values are multi- 
plied by the relative-oil volume at sat- 
uration pressure, as determined by flash- 
gas liberation, a new set of values will 
be obtained that give the gas-in-solu- 





*SEven thcugh the liberation of gas in a reservoir is 
not simulated entirely by the differential gas-liberation 
process, the resulting error, by accepting such an assump- 
tion, probably is not very lasge for high-pressure reser- 
voirs. Experimental work by the writer indicates that, 
for pressures above 600 Ib. per sq. in., the volume of 
gas liberated from a unit volume of reservoir oil per Ib 
per sq.-in, drop of pressure by the flash gas-liberation 
method is not greatly different from the volume of gas 
liberated from the same volume of reservoir oil and 
pressure decrement by the differential method. If the 
gas successively liberated by the differential method, 
during a reduction of pressure «at constant temperature, 
does not change in composition throughout the pressure 
reduction, the vclume and composition of the liberated 
gas will be identical to that of the gas liberated by the 
flash method, if all other factors affecting the liberation 
are equal. Specific gravities of the gas liberated by the 
differential method from a subsurface sample of oil from 
the Megnolia field (Fig. 19) as a result of successive 
pressure reductions in the high-pressure range indicate 
little change in composition of the gas as it is being 
liberated 
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TABLE 18 
Specific gravity of gas obtained by suc- 
cessive liberations, using differential gas- 
liberation method, from a subsurface oil 
sample, Magnolia field, Columbia County, 
Arkansas 
Average liberation pres- Specific gravity of 
oun per sq. in., abs. liberated gas, air = 1.0 

j 2885 0.877 

2742 0.875 

2602, 0.866 

2483 0.865 

2356 0. 866 

2245 0. 863 

2130 0.864 

2011 0.862 

1898 0.859 

1772 0.860 

1655 0.858 

1548 0.866 

1430 0.866 

1315 0.866 

1220 0.874 

1120 0.881 

1015 0.887 

912 0.894 

808 0.904 

722 0.919 

630 0.945 

550 0.976 

466 1.018 

372 1.077 

295 1.153 

226 1.248 

165 1.403 

120 1 552 

80 1.735 

45 2.182 














tion and shrinkage data referred to the 
volume of stock-tank oil. 

The volumes of gas-in-solution and 
the degree of shrinkage as determined by 
the two different gas-liberation meth- 
ods at comparable pressures and temper- 
atures usually are not identical, even 
when both are based upon the volume 
of stock-tank oil. As differential gas- 
liberation data are used in the material- 
balance equations to calculate the vol- 
ume of gas liberated in the reservoir and 
the reduction of the volume of oil in 
the reservoir as a result of the l:beration 
of gas, and as flash gas-liberation data 





are used to calculate the volume of gas 
produced in excess of the solution gas 
as well as the volume occupied in the 
reservoir by the produced oil and associ- 
ated gas, the data obtained from the 
two gas-liberation processes are com- 
bined. To do this, gas-in-solution and 
the relative volume of reservoir oil to 
stock-tank oil at saturation pressure as 
determined from flash gas-liberation 
data are plotted versus pressure on cross- 
section paper. Curves showing gas-in- 
solution and “relative volume of reser. 
voir oil to stock-tank oil” versus pres- 
sure are drawn through points repre- 
senting the saturation-pressure values 
with the same slope as the curves drawn 
through the saturation-pressure data for 
differential-gas liberation, calculated in 
terms of the volume of stock-tank oil. 
The curves begin at the original reser- 
voir pressure and extend downward to 
the lowest reservoir pressure that may 
be needed to apply the material-balance 
equations to a given set of conditions 
(See Table 11 and Fig. 14 of Part I.) 


Application of Material-Balance 
Equations to Calculate Volume of 
Encroached Water in the Magnolic 
Field, Columbia Country, Arkansas 
To January 1, 1942 

The application of material-balance 
equations can be demonstrated by an 
actual field problem. In the Magnolia 
field, for example, the initial volumes 
of the oil and gas in the reservoir are 
known, and it is of interest to calculate 
the volume of water that has en- 
croached into the reservoir to January 
1, 1942. Consequently, essential reser- 
voir and production data given in Ta- 
bles 8, 10, 11, 13 and 14 of Part I of 
this report have been summarized in 


Fig. 19. Specific gravity of gas liberated by the differential gas-liberation method 
from a subsurface oil sample, Magnolia field, Columbia County, Arkansas 
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ONG before Pearl Harbor your government 
called International Diesels to the nation’s 
defense. Regulation olive-drab replaced the famil- 
iar red, and the big tractors of industry went to 
war. Almost nothing was changed but the paint. 
These peacetime crawlers are writing war his- 
tory in stirring action. They’re pulling big guns, 
handling bombs for the Air Forces, smoothing 
shell-torn landing fields, clearing jungles, build- 
ing roads. Tens of thousands of such International 
Tractors are valiantly supporting the Marines, the 
Navy, and the Army. Night and day we’re build- 
ing more. They’re tops on every fighting front. 
But that’s not enough for American resource- 
fulness under the spur of war. 


In 1943 a new “prime mover” rolled from the 


BUY BONOS::-BUY MORE BONDS 
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International assembly lines—a tractor in which 
EVERYTHING was changed but the paint ! 


Here’s a revelation in crawler power, maneu- 
verability and fighting quality ... a high-speed 
performer under heavy load . . . a go-getter whose 
rugged construction and ease of handling will 
carry far beyond the Victory. 


Victory is its one job, but there'll be a world 
to rebuild later. Then we'll build the International 
Diesel Crawlers you need. And you'll know why 
Harvester men are saying today: “We've got a lot 
of things packed into this big baby that we'll use 
when the war is over!” 


INTERNATIONAL HARVESTER COMPANY 
180 North Michigan Avenue Chicago 1, Illinois 


INTERNATIONAL 
HARVESTER 


97 





























Table 16, and the laboratory data for 
a subsurface sample of oil from Carter 
Oil Co. Joiner Unit well No. 1 (shown 
graphically in Fig. 14, Part I, and 
Fig. 20, Part Il) are summarized in 
Table 17. 


As no wells were completed in the gas 
cap of the Magnolia field, samples of 
gas-cap gas were not available for an- 
alysis. Compressibility tests, however, 
were performed on a sample of gas re- 
leased from solution in a sample of reser- 
voir oil obtained from Carter Oil Com- 
pany Joiner Unit well No. 1.*° The gas 
was obtained when pressures on the oil 
were reduced from 3106 (saturation 
pressure) to 2100 Ib. per sq. in. at 
207°F., and a number of compressibil- 
ity factors for the liberated gas were 
determined with a simulated equilibri- 
um cell by following a procedure de- 
scribed by Eilerts, Smith, and Wright."° 
The equilibrium cell used to determine 
the compressibility of the gas was not 
designed to withstand pressures greater 
than 2500 Ib. per sq. in., so that com- 

pressibility factors were determined only 
’ through a range of pressure from 2500 
lb. per sq. in. to atmospheric pressure 
and for temperatures of 207°, 180°, 


*9If oil and free gas in a variable-volume cell are in 
equilibrium and a reduction of pressure at constant 
temperature causes gas to be liberated from solution in 
oil, the first minute volume of gas liberated, for all 
practical purposes, will have the same composition as 
the free gas. (Two gases in equilibrium with the same 
oil at the same pressure and temperature are identical 
in composition.) The specific gravity of the gas liberated 
by the differential gas-liberation method at reservoir 
temperature during a number of pressure decrements 
was determined from a portion of a subsurface sample 
of reservoir oil from the Magnolia field. (See Table 18 
and Fig. 19). The specific gravity of the gases liberated 
from the oil wher pressure was reduced from the satu- 
ration pressure (3106 lb. per sq. in., abs.) to 1000 Ib. 
per sq. in., abs., remained virtually constant, indi- 
cating that the specific gravity, and prebably the com- 
position of the liberated gas are almost identical to 
the gas that was initially ‘‘free’® in the reservoir. 


50<Fquilibrium Celt for Investigating Properties of 
Fluids from Petroleum and Natural-Gas Reservoirs,”’ 
Kenneth Eijlerts, R. Vincent Smith, and R. C. Wright, 
Bureau of Mines Report of Investigations 3514, 1940, 
pp. 25-26. 


140°, 100°, and 60°F. The data ob- 
tained from the tests and extrapolated 
to a pressure of 3480 Ib. per sq. in., abs. 
(original reservoir pressure) are shown 
in Fig. 20. The compressibility factors 
of the gas in the gas cap were assumed 
to be the same as those determined for 
the sample of gas liberated from solu- 
tion in the reservoir oil and they were 
used in the subsequent calculations in 
lieu of actual compressibility factors. 

Data are not available for calculating 
the average pressure in the gas-oil sep- 
arators in the Magnolia field from the 
date of first oil production to January 
1, 1942. Three sets of laboratory data, 
however, were obtained by the flash gas- 
liberation method under conditions sim- 
ulating the production of oil and gas 
when the field gas-oil separators were 
operating at pressures of 60, 9.3 and 0 
lb. per sq. in., gauge. The data (Table 
17, Part II, and Fig. 14, Part I, of this 
report) simulating producing condi- 
tions when the gas-oil separators were 
operating at a pressure of 9.3 Ib. per sq. 
in., gauge (23.7 lb. per sq. im., abs.), 
were used in the following calculations. 

Calculation of volume of en- 
croached water in reservoir. The net 
volume of water that had encroached 
into the Magnolia reservoir by January 
1, 1942, was calculated by substituting 
data shown in Table 19 in equation (f) : 
__ &b S.—S, 


<< ~Np-+npF,—G, 


out a * 

f, F, , SiS, 
Ga). (+ Ff, —) 
co ot 


__ 16,197 10% 138.4—1.4 





ial a 187.8 187.8 
< 103.0 10°+ 103.0 10° X 1.442 
203.5 
; ¢j ———__.1 }—2026 
433.7108 (2055 1) x 


Fig. 20. Compressibility curves for solution gas, liberated between 3106 and 
2100 Ib. per sq. in., abs., at reservoir temperature of 207°F. 
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TABLE 19 


Values used in calculating water en- 
croachment to January |, 1942 





Field data obtained from Table 16 


Sp = 16,197 X 108 cu. ft. 

Np = 103.0X 108 cu. ft. (18.35 10° 5.6146! cu. ft.). 

G1 =433.7 X 106 cu.ft. (74,000 43,560 X0.1682<0.80 
cu. ft., where 74,000 is the volume of gas bearing forma- 
tion in acre-feet; 43,560 is the volume of 1 acre-foot 
— in cu. ft.; 0.1682 is the porosity, expressed as 
a decimai; 0.80 is a crude-oil saturation factor, includ- 
ing allowance for 20 per cent connate water, expressed 
as a decimal). 

N1=2026 X 10° cu.ft. (345,550 X 43,560 X0.1682 0.80 
cu. ft., where 345,550 is the volume of the ‘‘oil-satu- 
rated” reservoir in the Main Porosity and Upper Poros- 
ity, expressed in acre-feet; 43,560 is the volume of 1 
acre-foot, expressed in cu. ft.; 0.1682 is the porosity, 
expressed as a decimal; 0.80 is a saturation factor, in- 
cluding allowance for 20 per cent connate water). 

w=3.1X108 cu. ft. (0.547 10°X5.6146 cu. ft.). 
Laboratory data obtained from Table 17: 

8: = 152.7 cu. ft. of gas per cu. ft. of oil (gas-oil ratio 
of 857 cu. ft. per bbl. divided by 5.6146). 

S2= 138.4 cu. ft. of gas per cu. ft. of oil (gas-oil ratio 
of 777 cu. ft. per bbl. divided by 5.6146). 

S, =1.4 cu. ft. of gas per cu. ft. of oil (gas-oil ratio of 
8 cu. ft. j4 bbl. divided by 5.6146). 


F,=1. 


f; = 203.5. 
f2= 187.8. 








1] bbl. (42 gal.) =5.6146 cu. ft. 




















1.442 , 152.7—138.4 
6 —1l f; or, 
" «(Fer ) 


65.4 10° cu. ft. (11.6 10° bbl.). 

As the total volume of encroached 
water is the net volume of encroached 
water plus the volume of water pro- 
duced to January 1, 1942, W—=W,.+w, 
or 65.4 10°+ 3.1 X 10°=68.5 X 10° 
cu. ft. (12.2>< 10° bbl.). 

Calculation of volume of gas-sat- 
urated oil in the reservoir. By means 
of equation (g) the volume of gas-sat- 
urated oil in the reservoir on January 1, 
1942 (N,), is found to be: 

__N,F, F __ 2026 10° 1.442 
-._ = 1.476 
—103.0X 10° 1.442; or N,—=1828 X 
10° cu. ft. (326 10° bbl.). 

Calculation of volume of gas in 
the reservoir. The volume of gas in the 
reservoir on January 1, 1942, is deter- 
mined from equation (h) : 





N, 


N,F 
G,=N,+G,+mF,—W.——* (h) 
1 
G,=2026.0 X 10°+-433.7 x 10°+- 
103.0 10° 1.442—65.4 x 10°— 


2026 X 10° 1.442. 
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: or 563.5 10° 
1.476 - x 


cu. ft. (measured at P, and T,). 

As the volume of free gas (G,) in the 
reservoir originally was 433.7 10° cu. 
ft. and the calculated volume of gas 
(G,) in the reservoir, on January 1, 
1942, was 563.5>10° cu. ft., an in- 
crease in reservoir pore space occupied 
by gas of 129.8 X 10° cu. ft. is indicated. 
It does not follow, however, that the 
size of the gas cap has been increased by 
an equivalent volume, because some of 
the gas liberated from solution in the 
oil in the reservoir may have been re- 
tained in the oil as bubbles of gas. 


(To be Concluded) 














A BARCO JOINT WILL 
COMPENSATE FOR ANY MOVEMENT 


No trouble with shock, movement, vibration, expansion 
and contraction...IF YOUR PIPES ARE PROTECTED 
by Barco all-movement Flexible Joints! You can turn them, 
twist them, bend them, flex them... but you can’t loosen 
them! They have been doing it for thirty years! Let us show 
you how Barco Flexible Joints can be engineered to answer 
your liquid conveying problems. Write to: Barco Manufac- 
turing Company, Not Inc., 1825 Winnemac Avenue, 
Chicago 40, Illinois. 
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Not just a swivel joint... but a combination of a swivel 
and ball joint with rotary motion and responsive 
movement through every angle. 





BARCO FLEXIBLE JOINTS 
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Wage Analysis of Drilling 
And Production Workers 


xt Results of study made for Texas, 





Louisiana, and Oklahoma 


hy A oe é. om 


Associate Labor Economist, 





P 934.2 


Bureau of Labor Statistics, Division of Wage Analysis, Region XIl, Dallas, Texas 


Summary 


STUDY of 21,805 male workers 

in selected occupations, employed 
in 401 companies engaged in petroleum 
production and oil well drilling in Okla- 
homa, Texas, and Louisiana reveals that 
58 per cent were classified in jobs that 
showed straight-time average hourly 
earnings of $1 or more. Approximately 
8 per cent were in jobs paying $1.25 or 
more per hr. As a group the employees 
studied averaged $1.02 per hr. in April, 
1943, 

Workers in Texas averaged $1.03 
per hr., in Louisiana $1.02, and in Okla- 
homa, 99 cents. The highest average 
hourly wage ($1.06) was paid in the 
Texas Gulf Coast area and the lowest 
(95 cents) in North Texas. The wages 
paid by large companies were consis- 
tently higher than those paid by small. 
Companies operating under bargaining 
agreements—generally the larger com- 
panies—paid higher wages than those 
without such agreements. 

Among the 18 individual key occu- 
pations studied, that of rotary driller 
showed the highest average wage, $1.52 
per hr. Cable drillers averaged only 
$1.15, and ranked below class A ma- 
chinists ($1.33), class A electricians 
($1.31), class A carpenters ($1.19), 
and gang pushers ($1.17). Watchmen 
(63 cents) earned the lowest wages. 


Characteristics of Industry 


In 1942 the states of Texas, Okla- 
homa, and Louisiana produced 53.3 per 
cent of the nation’s oil. Texas pro- 
duced approximately 35 per cent, Okla- 
homa accounted for 10 per cent, and 
Louisiana for more than 8 per cent. Of 
the nation’s producing wells at the end 
of 1942, this region possessed nearly 40 
per cent, with approximately 25 per 
cent in Texas, 13 per cent in Oklahoma, 





The Bureau of Labor Statistics is indebted to the 
many officials of cooperating companies through whose 
courtesy these data were made available. A preliminary 
edition (mimeographed) of this article was issued 
earlier by the Bureau, and approximately the same mate- 
rial is to appear in the February, 1944, issue of the 
Monthly Labor Review. 


1Figures based on U. S. Bureau of Mines annual pe- 
troleum statement No. P-241. 
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and nearly 2 per cent in Louisiana. Dur- 
ing this same year, these three states 
produced 739,572,000 bbl. of crude oil. 
Of this amount, Texas produced ap- 
proximately 65 per cent, Oklahoma 19 
per cent, and Louisiana almost 16 per 
cent. At the close of the year 159,750 
producing wells were located within the 
boundaries of the three states. Sixty- 
three per cent of these wells were in 
Texas, 33 per cent in Oklahoma, and 
approximately 4 per cent in Louisiana. 
Production figures for areas within the 
state of Texas show that approximately 
30 per cent of the state’s production 
comes from the Texas Gulf Coast, 
about 25 per cent from East Texas, 17 
per cent from West Texas, 13 per cent 


from Southwest Texas, 9 per cent from 
North Texas, and 6 per cent from the 
Panhandle. Of Louisiana’s total produc- 
tion, the Louisiana Gulf Coast accounts 
for 75 per cent and northern Louisiana 
for the remainder. 

The differentiation among drilling 
and production areas appears to be based 
upon variations in such factors as geol- 
ogical structure, depth of production, 
type of oil produced, gas pressures, re- 
fining quality of oil, and amount and 
type of production. 


At the end of 1942, oil and gas opera- 
tions were found in every county in 
Texas. One hundred sixty-eight coun- 
ties of the state produced oil or gas, and 
leasing and drilling activities were to 
be found in the remaining 86 counties. 
There are more than 750 separate oil 
fields in Texas. These fields are grouped, 
however, and the industry generally 
recognizes 6 distinct production and 
drilling areas (designated in Table 1). 
Production in Texas, especially in the 
Texas Gulf Coast and Southwest Texas 
areas, is generally deeper than that in 
Oklahoma. Slightly less than 40 per cent 
of the wells in Texas flow whereas the 
remainder are on pump. Approximately 
32 per cent of the Texas wells are “strip- 
pers,”* the majority of these being in 
the North Texas area. 

Oil fields in Louisiana are generally 
confined to the northern and southern 
areas of the state, with few fields in the 
central region. There are two general 
concentrations of oil fields in northern 
Louisiana; one is in the western section 
near the Texas border, and the other is 
the east. central portion. Fields in south- 
ern Louisiana are scattered generally 
throughout the southern part of the 
state. The wells in this region, being 
characteristic of wells along the Gulf 
Coast, are of the deeper type, contain 
high gas pressures, and consequently re- 
quire heavier rigs and more highly 

(Continued on Page 103) 

*The. term “stripper” is applied to a well producing 
less than 5 bbl. per day, which is taking from the reser- 
voir sand the last oil that can be mechanically and phys- 


ically pumped out. Many of these wells are operated on 
an extremely narrow margin of profit. 
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(Continued from Page 100) 
skilled labor than wells in the northern 
part of the state. Approximately 45 per 
cent of the wells in Louisiana are of the 
stripper class, northern Louisiana pos- 
sessing most of these. 

Although the industry recognizes no 
particular difference in areas of produc- 
tion and drilling in Oklahoma (and 
consequently none is made for purposes 
of this study), the northeastern part of 
the state is characterized by older and 
generally shallower production. Pro- 
duction in the central part of the state, 
an area that embraces fields in the Sem- 
inole and Oklahoma City region, is 
deeper and probably more active from a 
drilling standpoint. No great differences 
in drilling problems appear to exist, 
however, throughout the state of Okla- 
homa. Production is characterized by a 
low per-well productivity, 95 per cent 
of the wells producing less than 25 bbl. 
per day. Approximately 88 per cent of 
the wells in Oklahoma are of the strip- 
per class. 

The present study is concerned with 





3Recognition is given to the fact that rig building is 
broadly considered a part of drilling operations. Tech- 
nically, however, it exists as a separate phase of the in- 
dustry and has therefore been excluded from this study. 
A comprehensive study of wages prevailing in the refin- 
ing industry of the Southwest appeared in The Petro- 
leum Engineer, December, 1943, and the Monthly 
Labor Review for January, 1944. 


oil well drilling and production.* The 
policy regarding drilling varies from 
company to company. Some companies 
maintain drilling departments adequate 
to carry on all of their drilling opera- 
tions whereas others make use of con- 
tract drilling concerns. It is common 
practice, even among those companies 
that maintain drilling departments, to 
contract for a large amount of drilling. 
In general, the tendency seems to be 
toward a greater utilization by all com- 
panies of the contract drilling service. 


Methods 


The two methods of drilling in use 
are cable tool and rotary. Cable tool 
drilling, the older of the two methods, 
is used primarily for shallow drilling 
and is becoming less and less imporant 
as it is necessary to tap deeper oil de- 
posits. This method involves dropping 
a sharp digging instrument attached to 
the end of a cable repeatedly into the 
hole being dug. It has been estimated 
that, as late as 1918, about 95 per cent 
of the oil wells were drilled by this 
method. 

Relatively little cable-tool drilling is 
found in Texas and Louisiana, whereas 
about 40 per cent of the wells in Okla- 
homa are drilled by this method. 

The rotary method of drilling in- 
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volves the use of a revolving bit that 
bores into the earth. The development 
of this method of drilling, along with 
heavier and stronger materials such as 
casings, drillstems, and larger derricks 
and power units, have made possible the 
deeper wells of the present day oil in- 
dustry. 

Most drilling rigs are steam operated, 
although diesel and electric power are 
becoming more and more common. A 
rotary drilling rig consists of the der- 
rick, including the crown block, cables, 
moving block, drillstem, and drilling 
machinery, the power unit (steam, 
diesel, or electric), mud pumps, pipe, 
and pipe racks, and a crew house. Near 
the derrick is a series of slush pits from 
which mud of varying thickness and 
weight is circulated through the well, 
the thickness and weight of the mud 
depending on the gas pressure existing 
or likely to be encountered in the well. 

When drilling takes place in a proved 
field or area the sand from which pro- 
duction is expected is usually deter- 
mined in advance. In such cases the dis- 
tance from the earth’s surface to the 
sand is known within rather close limits, 
and drilling goes forward rapidly, 
usually without benefit of coring 
operations until the oil sand is ap- 
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Hughes Oil Tool Production is 
Geared to Demands of War! 


18,000 GALLONS OF GASOLINE are burned by a mechanized 


division in one hour of combat! 


For the oil industry, this is an “all-out” war. Because of the vast 
quantities of oil needed in modern warfare, and its vital duties, 
all branches of the industry are devoting their entire resources 
to meet the unprecedented demands. 

Supporting this faith in America’s future, the Hughes Tool 
Company is going “all-out” in the production of Rock Bits, Core 


Bits, Tool Joints and other specialized tools for the essential Oil 
Well Drilling Industry. 


GHES TOOL COMPANY © HOUSTON @ 


= 


4 A vit & 


eae 

9 
a 
pee 


THE PETROLEUM ENGINEER, February, 1944 




















proached. Ina wildcat operation 
there is usually no accurate information 
available regarding what sand strata, if 
any, lie beneath the surface, nor the 
depth to or between them. In such 
operations coring (by which sand is ex- 
tracted for analysis from the various 
strata penetrated by the well) may be 
required throughout the entire depth of 
the hole, thereby slowing completion of 
the well. It is common practice in wild- 
cat wells for drilling to be carried 
through one or more sands that nor- 
mally would have been considered 
“pay” sand. This is done for purposes of 
procuring information concerning what 
sands are present in the area, their qual- 
ity, and the depth to be drilled in order 
to reach them. 


Whether the drilling takes place in a 
proved field or otherwise, if it is deter- 
mined that production is possible and 
economically practical from any of the 
sands found, steps are taken to bring 
in the well. The bringing in of an oil 
well, primarily a responsibility of the 
driller, requires both skill and patience. 
The exact technique employed varies 
with the type of production that is ex- 
pected, ie., flowing, pump, or air or 
gas lift. In any event casing must be set 
and tubing run. After these operations 
are completed, the well that is expected 
to flow is equipped with a Christmas 
tree—an elaborate arrangement of out- 
lets, valves, and gauges essential to test 
the pressure of the well and control its 
flow. At this point the well is ready for 
swabbing or some other technique de- 
signed to start the flow of oil from the 
well. 


o 
Producing petroleum involves the 
bringing of the oil to the surface and its 
diversion to storage or appropriate trans- 
portation facilities. Also involved are 
such items as maintenance of wells, 
lease grounds, and other lease property. 
Activities relating to the bringing of 
the oil to the surface and regulating its 
flow to storage or transportation facili- 
ties are carried on by pumpers and/or 
switchers, the pumpers normally tend- 
ing wells that are pumped and switchers 
tending those that flow under natural 
reservoir pressure. 


The Labor Force 


The labor force engaged in drilling 
and production activities in this region 
consists almost universally of male 
workers. Even under pressure of the 
present labor shortage there is as yet no 
indication that this characteristic will 
be altered. Workers engaged in drilling 
activities are generally considered more 
mobile as a group than are production 
workers. The drilling crew usually fol- 
lows the rig from area to area and, in 
general, remains intact. Wages paid to 
these workers are not ordinarily affected 
by labor conditions common to the lo- 
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Average hourly earnings of male workers 

in selected occupations in crude petro- 

leum production and oil well drilling in the 
Southwest, by area, April, 1943* 








Average 
Area hourly 
earnings 
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*All data are exclusive of premiums for 
overtime and night-shift work. In prepar- 
ing the area averages appearing in this 
table constant occupational weights have 
been used, based on the distribution of 
workers by occupations in the Southwest 
as a whole. 











cality in which the rig happens to be 
operating. Production employees, on the 
other hand, who do not move from 
place to place as frequently, often re- 
ceive wages characteristic of the com- 
munity in which they work. The effect 
of the labor situation in the individual 
community on wages paid these em- 
ployees is influenced considerably, how- 
ever, by such factors as size and policy 
of the company involved and type of 
production. 


The movement of labor in the drill- 
ing and production segments of the oil 
industry is, in general, confined to areas 
similar with respect to such factors as 
depth of production and gas pressures. 
An example of this is found in the char- 
acteristic movement of workers be- 
tween the oil producing regions along 
the Gulf Coast and the relative lack of 
such movement between the coastal 
regions and areas possessing shallower 
production and lower gas pressures. 


The crew usually required to operate 
a rig depends on the drilling method 
and power being used. A typical crew 
for a steam-driven rotary rig consists 
of a rotary driller, a fireman, two rotary 
floormen, a derrickman, and a tool 
pusher.* The driller is the key man in 
any drilling crew. On him rests the re- 
sponsibility not only for the safety of 
his crew, but also for the care of the 
expensive equipment of which the rig is 
composed. He must be constantly alert 
concerning the particular formations in 
which he is drilling so that desired oil 
sands will not be passed up. He must 
keep an accurate log of his drilling acti- 
vities and be ready to meet emergencies 
created by high gas pressures, broken 
cables, and the finding of unusual geo- 
logical formations. Both the skill in- 
volved and the inherent responsibility 





“Roustabouts are commonly employed in the prepara- 
tion of a drilling site and in setting up and removing 
equipment other than the derrick. They are not usually 
considered part of the drilling crew. 
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of this occupation are reflected in the 
wages received by drillers. 


Throughout the oil industry rotary 
firemen, rotary floormen, and derrick- 
men are referred to as “roughnecks.” 
An increasing number of smaller com- 
panies make no distinction in the duties 
of these three occupational classifica- 
tions, paying the same rate for each. 
For purposes of this study these workers 
when assigned a variety of duties, have 
been classified as “rotary driller helpers, 
not elsewhere classified.”” Average 
hourly earnings for workers so classi- 
fied, as they reflect primarily the wage 
levels of small companies, have a ten- 
dency to be somewhat lower than cor- 
responding earnings for rotary firemen, 
rotary floormen, and derrickmen em- 
ployed by larger companies. Some of 
the larger companies have also tended 
toward less specialization of such 
workers in recent years. The trend in 
this direction will no doubt be influ- 
enced by the degree to which diesel en- 
gines or electricity replaces steam 
power, thus removing the need for a 
fireman and reducing the range of skills 
required to handle work of the floor, 
derrick, and power unit. 


The toolpusher, whose principal duty 
consists of keeping a supply of sharp 
bits and other materials on hand, 
usually divides his time between a num- 
ber of rigs operating in the same 
vicinity. 

The duties of a worker engaged in 
drilling an oil or gas well are usually 
strenuous and constantly expose him to 
varying degrees of danger. Heavy 
blocks, cables, and tongs are continu- 
ally in movement over his head. A der- 
rickman must spend much of his time 
far up in the derrick. The danger of 
blowouts, which sometimes result in 
fire, is always present. During recent 
years improved equipment and drilling 
techniques, accompanied by such safety 
devices as blowout preventors and 
weight indicators, have made the job 
somewhat less hazardous. 

Once the well is producing, the job 
of the drilling crew is over. The rig is 
moved to other drilling sites and the 
care of the well becomes the responsi- 
bility of production workers, chief of 
which are pumpers and/or switchers 
and roustabouts. 

The pumpers and switchers, whose 
duties have been mentioned, together 
constitute the largest occupational 
group in the industry segments covered 
by this study. 

Roustabouts, who perform those 
duties of lease and well maintenance re- 
quiring relatively little skill, are often 
referred to as the “common labor” of 
the oil industry. The duties of roust- 
abouts, however, are ordinarily more 
responsible than those of common 
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laborers and involve work that is con- 
sistently heavy and frequently danger- 
ous; the wages paid roustabouts are 
generally considerably higher than those 
paid ordinary common labor. It should 
be noted that the use of roustabout labor 
is not confined exclusively to’ produc- 
tion activities; roustabouts are fre- 
quently employed in pipelining and 
well-servicing, and occasionally in drill- 
ing operations (particularly in the prep- 
aration of slush pits, laying of water 
and fuel lines, and moving equipment 
on and off the drilling site). 


The skill required and the responsibil- 
ity involved in production, as well as 
drilling activities, vary with the char- 
acteristics of the producing area in- 
volved. In fields where little or no gas 
pressure is present and wells are char- 
acterized by low productivity, rela- 
tively less skill and responsibility is re- 
quired as compared with fields char- 
acterized by extremely high gas pres- 
sures, prolific production, and deep 
wells, 


Scope of Study 


This study of wages in the produc- 
tion and drilling branches of the petro- 
leum industry was undertaken by the 
Bureau of Labor Statistics primarily to 
provide data for use in the national wage 
stabilization program. In view of the 
fact that this is the most comprehensive 
study of wages ever made of the petro- 
leum industry in the Southwest, its re- 
sults are believed also to be of interest 
to management and labor. 


The companies included in the sur- 
vey fall into three categories: (1) those 
that engage in production only, main- 
taining no drilling department; (2) 
those that engage in production and 
maintain a drilling department that does 


all or part of the drilling, and (3) those 
that engage in drilling exclusively. Of 
the 401 concerns studied, 71 were en- 
gaged exclusively in drilling, whereas 
the remaining 330 either possessed drill- 
ing divisions in connection with pro- 
duction activities or were engaged sole- 
ly in production. The companies studied 


_ represent approximately 90 per cent of 


the concerns employing 9 or more 
workers and in operation at the time 
this study was made. More than nine- 
tenths of the workers employed in the 
drilling and production branches of the 
oil industry in Texas, Oklahoma, and 
Louisiana were found in these com- 
panies. 

As is characteristic of the oil indus- 
try, many of the companies studied 
were engaged in multiple operations.® 
The 401 companies included in the 
study were found to control a total of 
730 separate operations in the South- 
west; thus many of the concerns cov- 
ered were operating in more than one 
of the areas referred to. Of the total 
operations, 501 were in Texas, 157 in 
Oklahoma, and 72 in Louisiana. 

The wage data used in this report 
were taken directly from payroll rec- 
ords by trained agents of the bureau. 
They are based on payroll information 
for the payroll period ending nearest 
April 15, 1943. Care was taken to in- 
sure comparability of occupation from 
company to company through the use 
of standard job descriptions, each em- 
ployee being classified according to the 
duties he performed rather than by his 
occupational title. 

Average hourly earnings, exclusive of 

5An “operation”? is considered to include all the drill- 
ing and/cr production activities of a company that are 
within any one of the areas designated for purposes of 
this study. For example, there are six designated areas 
in Texas, and this would be the maximum number of 


operations that any one company would be considered to 
have in this state. 


premium overtime payments and shift 
differentials, were obtained for 18 key 
occupations in the industry. Of the ap- 
proximately 40,000 workers employed 
by the companies surveyed, 21,805 
plant employees were studied. Several 
criteria were used in the selection of 
these occupations: (1) definiteness and 
clarity; (2) numerical importance; (3) 
critical importance to the war effort; 
(4) importance from the standpoint of 
collective bargaining, and (5) repre- 
sentativeness of range of rates. It is ap- 
parent that all these requirements are 
not equally satisfied by the occupations 
selected. Considered as a whole, how- 
ever, they are believed to present an 
adequate picture of the wage structure 
of the industry. 

Workers in the drilling and petro- 
leum production industry are almost 
universally paid on a time basis. With 
negligible exceptions, overtime is paid 
for at the rate of time-and-one-half 
after 40 hr. a week or 8 hr. a day. Con- 
siderable overtime was being worked at 
the time this study was made. Incentive 
systems of pay are not generally found 
in the drilling and production phases of 
the oil industry. Oil well drilling and 
production ordinarily proceeds continu- 
ously, requiring 3 shifts for some occu- 
pations. Premium payments for late 
shift work, however, are uncommon, 
inasmuch as shifts are generally rotated. 

Of the 401 companies surveyed for 
this study only 17, or 4.2 per cent, were 
found to have bargaining agreements 
with unions. Of these 17 concerns, 9 
were affiliated with the Oil Workers’ In- 
ternational Union, C.I.O., and 2 with 


‘tthe International Union of Operating 


Engineers, A. F. of L.; 6 were independ- 
ent unions. The 17 companies having 
union agreements, although constitut- 
ing only 4.2 per cent of the total com- 
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Distribution of male employees in selected occupations according to operation average hourly earnings,* in crude petroleum production 
and oil well drilling in the Southwest, April, 1943 
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*Exclusive of premium payments for overtime and night-shift work. 
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Not only does the Lane-Wells ogival point gun 
perforator bullet give deeper penetration and 
better drainage but it also provides an improved 
casing perforation. 








— 
Samples of Perforated J-55 Casing. 

The photographs at the right show the sharp 
projections of casing metal left by a conical point 
bullet. At the left the metal displaced by the 
“Steelflo” Bullet is folded back into a tight bead. 















































How the Ogival-Point operated. At the left the bullet is 
just entering the casing. The metal which forms the burr 
takes the path of least resistance and starts extending along 
the bullet point. In the center the metal is starting to fold 
back over as a bead due to the curvature of the bullet point. 
At the right the tightly rolled bead has its outer edges folded 


back flat against the inside of the casing. 


The hole is round, smooth and uniform. The metal which 
occupied the hole is displaced rather than removed. The 
Ogival-Point rolls the metal back out of its path and folds 
it into a tight, flat bead around the edge of the perforation. 


As a result there are no sharp projections and there is less 
danger of damage to tools, swabs, packers or well washers 


run in after perforating. 


The complete story of the advantages of Lane-Wells 
““Steelflo” Gun Perforator Bullets is available through any 
Lane-Wells Branch Office. 
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panies covered, conducted more than 
11 per cent of the total operations in 
the Southwest and employed more than 
30 per cent of the employees, thus indi- 
cating that unionization is most preva- 
lent among the larger concerns. Thir- 
teen per cent of the operations in Okla- 
homa were conducted by companies 
with union agreements; the correspond- 
ing ratio for Texas was 10 per cent, 
whereas in Louisiana only 1 per cent of 
the operations were so classified. 


Average Hourly Earnings 


The 21,805 employees covered by 
this survey earned an average of $1.02 
per hr. in April, 1943. Evidence avail- 
able from other Bureau wage surveys in 
the Southwest indicates that earnings 
in this industry are relatively higher 
than those prevailing in most other in- 
dustries in this area. 

Regional variations in wages within 
the Southwest were not marked. A 
study of overall average earnings in 
each state, as shown in Table 1, reveals 
a difference of 1 cent per hr. in earnings 
of workers in Texas and Louisiana; the 
figures were $1.03 per hr. and $1.02, 
respectively. In Oklahoma, with its 


relatively shallow fields and high per- 
centage of cable tool drilling, as well as 
its charactertistic low productivity per 
well and high degree of stripper activ- 
ity, workers averaged 99 cents per hr. 

More specific area comparisons indi- 
cate slightly greater wage differentials. 
In North Louisiana, workers averaged 
99 cents per hr., whereas in the Louisi- 
ana Gulf Coast they earned an average. 
of $1.05. This differential is probably 
the result of differences in such char- 
acteristics as depth of production and 
gas pressures, as well as degree of activ- 
ity of the larger oil companies. The 
majority of Louisiana’s stripper wells 
are located in North Louisiana. 

The average wage paid to workers in 
Texas ranged from 95 cents per hr. in 
North Texas to $1.06 per hr. in the 
Texas Gulf Coast area. This range can 
be explained only in terms of a com- 
plex interplay of several influences. For 
example, rates in the Texas Gulf Coast 
and Southwest Texas areas reflect the 
presence of very deep drilling and pro- 
duction, extremely high gas pressures, 
and a high proportion of major com- 
panies. On the other hand, the average 
earnings received by workers in North 


Texas reflect the absence of the factors 
aforementioned and the influence of 
low per-well productivity, a high per- 
centage of stripper wells, and high pro- 
duction cost per barrel. The major oil 
companies have under lease large unde- 
veloped acreage in this area, but their 
activity is largely confined to geological 
operations; hence drilling and produc- 
tion is dominated by the smaller inde- 
pendent companies. 

In East Central Texas, workers re- 
ceived an average of $1.04 per hr., in 
West Texas, $1.03, and in the Texas 
Panhandle, $1.01. It should be noted 
that both the area with the highest 
average wage and that with the lowest 
are in Texas. 


Occupational Differences 


The average for individual occupa- 
tions in the Southwest ranged from 63 
cents per hr. for watchmen to $1.52 for 
rotary drillers (Table 2). Of the 18 
occupations studied only that of watch- 
men, which included less than 1 per 
cent of the total number of workers, 
showed average hourly earnings of less 
than 80 cents in the region as a whole. 
Five occupations, pumpers and switch- 




































































































































TABLE 3. 
Average hourly earnings, male workers in selected occupations in crude petroleum production and oil well drilling in the Southwest, by 
occupation and region, April, 1943* 
Texas r " East Central Southwest Texas Gulf 
Texas Panhandle West Texas North Texas Texas Texas Coast 
Occupation 
No. of | No. of | Gen. | Lowest | Highest | No. of | Gen. | No. of | Gen. | No. of | Gen. | No. of | Gen. | No. of | Gen. | No. of | Gen. 
opera- | workers} av. | opera- | opera- | workers| av. | workers} av. | workers} av. | workers| av. | workers| av. | workers} av. 
tions tion av. | tion av. 
Carpenters, class A......... 10 18 |$1.21 | $0.98 | $1.27 t t t + + + 4 1.22 t 8 | 1.26 
Carpenters, class B......... 16 32 1.03 0.75 1.15 t tT t 7 ($1.08 3 1.11 4 |$1.10 16 0.97 
Derrickmen ............. 99 683 1.06 0.65 1.27 34 |$0.99 151 ($1.05 89 0.94 65 1.08 76 1. 268 1.09 
SE ee 39 144 1.17 1.00 1.77 70 1.22 24 1.07 43 1.16 7 Eg Pe Ae, Serene Ham nee. 
Drillers, rotary ........... 153 943 1.54 0.90 1.87 36 1.48 220 1.50 165 1.44 86 1.58 86 1.61 350 1.58 
Electricians, c ' renee 13 20 1.30 1.10 1.42 t t t Tt t t it t t t 11 1.26 
Electricians, class B........ 8 14 | 1.06] 0.96 1.42 ae) ee ae T T a t t t 9 | 0.99 
Gan pushers Sa mackae nkewe a6 161 620 1.18 0.56 1.58 49 1.15 88 1.17 90 1.13 126 1.20 82 1,25 185 1.18 
Machinists, class A......... 8 14 1.32 1.00 \ Sf eer ahaen Tt t t t Tt Tt t t 6 1.21 
Maintenance men.......... 45 77 1.05 0.49 1.30 t t 15 1.04 11 0.99 25 1.08 4 1.13 20 1.04 
Pumpers and switchers .... 405 5151 1.00 0.32 1.40 428 1.00 663 1.01 810 0.91 1350 1.01 527 1.01 1373 1.04 
Rotary driller helpers, no’ 
otherwise classified. ...... 68 1277 0.93 0.71 1.18 39 0.95 37 0.94 250 0.90 74 0.93 101 0.88 441 0.95 
Rotary firemen .......... 76 551 1.05 0.85 1.27 27 0.97 113 1 04 58 0.95 52 1.08 65 1.10 236 1.07 
Rotary floormen ........ 88 1186 1.01 0.68 1.18 42 0.96 228 0.99 173 0.92 129 1.04 133 1.05 481 1.04 
Roustabouts............... 295 3104 0.95 0.36 1.15 313 0.95 384 0.95 528 0.90 689 0.96 358 0.93 832 0.99 
Truck drivers, under 214 tons. 66 183 0.87 0.40 1.16 14 0.88 32 0.80 28 0.78 44 0.94 20 | 0.94 45 | 0.88 
- Truck drivers, 214 tons and 
SERENE eine ee 53 122 1.04 0.54 1.44 10 1.02 19 0.95 33 0.99 13 1.14 4 1.24 43 1.06 
MEE... \ddacdiecencoden 52 123 0.63 0.30 1.08 t t 9 0.64 13 0.45 18 0.59 9 0.61 72 | 0.68 
os North Louisiana 
Louisiens Louisiana Gulf Coast Oklahoma 
No. of | No. of | General | Lowest | Highest | No. of | General| No. of | General| No. of | No. of | General | Lowest | Highest 
opera- | workers | average | opera- | opera- | workers | average | workers | average | opera- | workers | average | opera- | opera- 
tions tion av. | tion av. 2 tions tion av. | tion av. 
oT ere ere + t t t t t + + t 4 5 | $1.10 | $1.00 | $1.18 
Carpenters, Gnas B .... oo. cccscccccscces 3 8 | $1.02 | $0.90 | $1.11 t t 7 | $1.04 = + + t t 
Derrickmen ....... 21 172 1.01 0.85 1.24 28 $1.02 144 1,01 24 157 0.95 0.82 1.19 
Drillers, cable .... 3 4 1.06 1.01 1.08 4 1.06 me se 16 50 1.08 0.89 1.33 
Drillers, rotary ..... 30 195 1.52 1.00 1.82 39 1.50 156 1.52 42 215 1.45 1.00 1.88 
Electricians, class A. . er t t t t t eye sits + t 3 3 1.34 1.00 1.58 
Electricians, class B..............00200% t t + + t t t ne eee aoe ware matte Sea ace 
Gan pushers AMR Saeee ue waeb eae mine 23 91 1.20 0.60 1.62 43 1.14 48 1.26 59 236 1.13 0.61 1.87 
Machinists, class A....... “a t t t t t t t fun ee 3 3 1.40 1.40 1.40 
Maintenance men......... it ll 44 0.92 0.76 1.37 30 0.85 14 1.06 21 46 1.00 0.68 1.306 
Pumpers and switchers ......... seccees 49 715 1.02 0.38 1.24 357 0.99 358 1.04 116 2079 0.97 0.45 1.14 
Rotary driller helpers, not otherwise 
| ERIS MRE ARES 8 93 0.98 0.88 1.12 t t 81 1.00 12 169 0.93 0.64 1,12 
DE. *ccecvudaanescpeneanae 15 151 1.01 0.92 1.18 16 0.99 135 1.01 17 83 0.97 0.82 1.14 
ree ce ree 20 372 0.98 0.85 1.16 42 0.94 330 0.99 26 278 0.94 0.60 1.12 
ee 37 530 0.92 0.50. 1.11 284 0.89 246 0.96 108 1637 0.92 0.45 1.10 
Truck drivers, under 244 tons .... 13 54 0.82 0.50 1.24 37 0.70 17 1.07 19 47 0.89 0.43 1.08 
Truck drivers, 24% tons and over. 5 7 1.14 1.05 1.16 t t 6 1.14 17 67 0.97 0.75 1.16 
MEE” xethanacsddeccasaniesenss 9 14 0.66 0.40 1.08 A 0.49 10 0.73 9 11 0.65 0.30 1.04 
*Exclusive of premium payments for overtime and night-shift work. 
tNumber of plants and/or workers too small to justify presentation of an average. 
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POWER AN EVER-READY, DEPENDABLE COMRADE! 


The increased consumption of Utility Elec- 
tric Power since the war is startling—ten times 
greater than that during World War No. 1. 
Even so, considering this constant, tremendous 
increase in demand, it has not been necessary 
to ration UTILITY ELECTRIC POWER, be- 
cause the many inter-connected companies, 
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PETROLEUM ELECTRIC POWER 





forming the world’s best operated power 
system, have been able to supply plenty of 
Electric Power to meet every vital need. In 
other words, UTILITY ELECTRIC POWER 
is essential to the production of fighting power 
—gasoline, oil and synthetic rubber. Think 
how important, then, these facilities and this 
service can be to you—after the war. 
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ers, rotary driller helpers, not otherwise 
classified, rotary floormen, roustabouts, 
and truck drivers (under 2/2 tons), ac-. 
counted for 77 per cent of the workers 
and averaged from 80 cents to $1.00 
per hr. Twenty-two per cent of the 
workers were employed in the 12 re- 
maining occupations, which showed 
average hourly earnings of $1 and over. 

Pumpers and switchers, the occupa- 
tional classification in which the largest 
number of workers (36.4 per cent) 
were employed, averaged 99 cents per 
hr., whereas roustabouts, accounting 
for the next largest group (24.2 per 
cent) averaged 94 cents. Cable tool 
drillers averaged only $1.15 per hr. as 
compared with the $1.52 for rotary 
drillers. Derrickmen and rotary firemen 
each showed an average of $1.03 an hr., 
whereas the average for rotary floormen 
was 99 cents. Rotary driller helpers not 
otherwise classified, employed primarily 
by small companies, earned an average 
of 93 cents per hr. . 

The distribution of employees ac- 
cording to operation averages for the 
various occupations reveals that ap- 
proximately 12 per cent were in jobs 
averaging less than 80 cents per hr., 
about 31 per cent were in jobs averag- 
ing from 80 cents to $1, and 58 per cent 
were in jobs paying $1 and over. Ap- 
proximately 8 per cent were in occupa- 
tions that averaged $1.25 or more. 

Relatively few rotary drillers or class 
A machinists, it will be noted, received 
less than $1.40 per hr., whereas rela- 
tively few watchmen received more 
than 80 cents. In view of the rather 
modest geographical differences in over- 
all average wages noted in Table 1, how- 
ever, the marked dispersion of wage 
rates in some occupations is rather sur- 


prising. Extreme differences involving 
only a few workers, to be sure, may re- 
flect the influence of unusual circum- 
stances and should not be regarded as 
highly significant. It is of interest to 
note, however, that substantial num- 
bers of pumpers and switchers were 
found in both the lower and higher 
wage ranges. Nearly 1200 roustabouts 
were paid less than 80 cents per hr., 
whereas more than 1000 others received 
$1.10 or more. The wide range of 
wages found within the same occupa- 
tional classification reflect, in addition 
to the area differences noted above, dif- 
ferences in size and policy of company, 
differences with respect to unioniza- 
tion, and other factors. 


Inter-area differences in occupational 
rates, although more pronounced than 
the differences in overall averages shown 
in Table 1, are, in most cases, moderate. 
(Table 3.) Watchmen received the 
lowest wages in each of the 3 states 
represented and rotary drillers the high- 
est rates. The greatest differences re- 
flected for the most part variations in 
the earnings of relatively small num- 
bers of workers. 


A more important factor that con- 
tributes to interplant variation in wage 
rates is difference in the size of com- 
panies involved (Table 4). Quite com- 
monly the major oil companies, operat- 
ing over a wide area, follow the policy 
of paying one rate for each occupa- 
tional classification in all areas in which 
the company operates. Because of the 
need for attracting and maintaining a 
labor force in all areas regardless of local 
labor conditions, the wage rates paid by 
these companies are generally higher 
than small companies with more or less 
local operations. Areas in which major 


oil companies are particularly active 
tend to have a higher level of wages 
than areas in which operations are large- 
ly confined to smaller independent com- 
panies. 


Occupational averages were consist- 
ently higher in the medium size com- 
panies than they were in small com- 
panies. Likewise, averages in the large 
companies were consistently higher 
than those in the medium size group. 
Pumpers and switchers, for example, 
averaged 80 cents per hr. in small com- 
panies, 94 cents in medium size com- 
panies, and $1.07 in the large ones. 
Roustabouts averaged 73 cents in small 
companies, as compared with 86 cents 
in medium size companies, and $1.03 in 
the large group. Rotary drillers averaged 
$1.16, $1.48, and $1.61 for the respec- 
tive size groups, whereas for gangpush- 
ers the corresponding averages were 
$1.06, $1.12, and $1.21. 


Wage rates in companies having bar- 
gaining agreements were consistently 
higher than rates in companies having 
no such agreements (Table 5). Roust- 
abouts averaged $1.06 per hr. in “‘union 
companies” as compared with 86 cents 
in non-union. Rotary drillers averaged 
$1.80 in union companies and $1.47 in 
those with no union. The hourly av- 
erage in union companies for pumpers 
and switchers was $1.08, whereas in 


non-union firms it was 93 cents. Inas- _ 


much as the union companies included 
in this study were generally the large 
companies, the precise influence of these 
two factors individually is uncertain. 
A special comparison of the largest com- 
panies by presence or absence of union- 
ization, however, reveals slighly higher 
rates among the union companies. 
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TABLE 4 TABLE 5 
Average hourly earnings of male workers in selected occupations Average hourly earnings of male workers in selected occupations 
in crude petroleum production and oil well drilling in the in union and nonunion companies engaged in crude petroleum 
Southwest by size of company, April, 1943* : production and oil well drilling in the Southwest, April, 1943* 
| Small companies Medium enteiel Large companies Companies with union Companies without union 
| (9-50 employees) |(51-250employees)| (251 or more agreements agreements 
employees) 
Occupation and class | | | Occupation and class 
No. of | Average| No. of | Average| No. of | Average No. of Average No. of Average 
| em- hourly em- hourly em- hourly workers hourly workers hourly 
ployees jearnings) ployees earnings] ployees jearnings earnings earnings 
Carpenters, classA.........| 4 | $1.04 1 | $1.05 20 | $1.23 Carpenters, class A......... 15 $1.22 10 $1.15 
Carpenters, class B... . | 5 0.7 4 1.01 32 1.07 Carpenters, class B......... 22 1.10 19 0.94 
Derrickmen  ........ 205 0.95 338 | 1.00 | 469 1.09 eae 186 1.22 826 0.99 
Drillers, cable ........... 136 1.11 27 | 1.21 | (35 | 1.23 Drillers, cable ............ 10 1.40 188 1.13 
Drillers, rotary .......... 338 1.43 | 475 1.48 | 540 | 1.61 Drillers, rotary ........... 203 1.80 1150 1.47 Cr 
Electricians, class A... . 2 | 1.0 | 6 1.18 | 17 1.40 Electricians, class A........ 15 1.42 10 1.15 
Electricians, class B........|........|.. ; 1 1.42 | 14 1.03 Flectricians, class B........ 6 1.16 9 0.99 ar 
Gang pushers............. 126 1.06 181 1.12 640 1.21 Gang pushers.............. 449 1.20 498 1.14 
Machinists, class A....... 1 1.00 Per eee 17 1.35 Machinists, class A........ 15 1.39 1.02 
Maintenance men........ 33 0.96 49 1.01 85 .1.02 Maintenance men.......... 71 0.98 96 1.02 P 
Pumpers and switchers 4 1554 0.80 1333 0.94 5058 1.07 Pumpers and switchers °<... 3222 1.08 4723 0.93 er 
Rotary driller helpers, not Rotary driller helpers, not 
otherwise classified ay 548 0.91 666 0.93 325 0.98 otherwise c’ ae 5 0.71 1534 0.93 e 
Rotary firemen .......... 151 0.96 240 0.98 394 1.09 Rotary firemen .......... 194 1.17 591 0.99 
Rotary floormen ....... 344 0.96 559 0.93 933 1.05 tary floormen ........ 408 1.14 1428 0.95 a 
Roustabouts.............. 1157 0.73 899 0.86 3215 1.03 Roustabouts............... 2127 1.06 3144 0.86 
Truck drivers, under 2) tons. 57 0.69 61 0.70 166 0.99 Truck drivers, under 244 tons. 133 0.98 151 0.76 
Truck drivers, 24 tons and Truck drivers, 2 tons and r 
= eas 27 0.88 48 0.99 121 1.06 cits ba telewrancek sais ened 52 1.10 144 0.98 
ee 33 0.50 58 0.64 57 0.72 a eee 24 0.84 124 0.60 
Exclusive of premium ‘payments for overtime and night-shift work. *Exclusive of premium payments for overtime and night-shift work. 
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Crude oil must be treated efficiently 
and economically. Tret-O-lite com- 
pounds, effective and fast, solve all 
emulsion problems. A capable field 
engineer, always available, will 
make tests and recommend the 
Proper compounds to use. 


Complete Service 
for Every Field 


























Petroleum chemistry has revolutionized oil refining. 
Discoveries in hydrocarbons, under stimulus of war 
demands, are resulting in new product developments 
of startling importance to victory and post-war life. 
Many of these discoveries are helping to win the war 
and many more are unfolding for the future use of 
mankind. 

New business will be created, new industries arise. Then 
will the world more fully appreciate the extent of oil 
industry's great contributions to more abundant living. 
The Tret-O-lite Company has long shared in the service 
of the oil industry, providing accurate field tests and 
chemical compounds for crude oil demulsification. 


TRETOLITE COMPANY: Manz facturin g Chemists 
Webster Groves, St. Louis County, Mo. « Los Angeles, Calif. 


Oil is Ammunition + Treat it Right 
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Fluid Catalytic Cracking Unit on Stream 


SECOND giant fluid catalytic 
cracking unit, embodying the lat- 
est advancement in refining technique, 
went on the line at Humble Oil and 
Refining Company’s Baytown, Texas, 
plant on January 29 to boost materially 
that refinery’s contribution to Amer- 
ica’s growing wartime demand for syn- 
thetic rubber and 100-octane gasoline. 
The new structure, owned by Hum- 
ble, towers some 240 ft. in the air. It 
takes its place in the Humble refinery 
as a flexible unit, capable of supplying 
raw material to any one of several very 
important war product finishing plants. 
Isobutane, isopentane, and pentylenes 
from the new unit will be used prin- 
cipally in the manufacture of aviation 
base stocks and 100-octane gasoline and 
components; the butylenes may go 
either into the aviation gasoline pro- 
gram, into butadiene, or into butyl rub- 
ber when the butyl plant adjacent to 
Baytown refinery is placed in operation 
early this spring. Currently, however, it 
is anticipated that the butylenes will 
flow directly to the butadiene plant to 
bring it up to capacity production of 
more than 30,000 tons annually for the 
first time since it was opened in August, 
1943. 


The new skyscraper’s sister unit, also 
owned by Humble, which began operat- 
ing late in 1942, is currently being 
charged with approximately 17,000 bbl. 
of feed stock daily. The new unit is de- 
signed to process in excess of 18,000 


bbl. a day. 


“Cat Cracker No. 2,” as it is called, 
was planned in connection with the 
butadiene and butyl rubber plants, but 
since the butadiene unit was completed 
in August of last year, well in advance 
of the new catalytic cracking unit, it 
had to depend to a large extent for its 
butylene supply on the original “cat” 
unit. 

Both the old and the new units em- 
ploy the fluid catalyst process, which 
involves the use of powdered catalyst 
being circulated through the feed stock 
stream. The original unit at Baytown 
circulates about 10 tons of catalyst per 
min., whereas the new one is designed to 
circulate approximately 40 tons per 
min. 

The two units differ materially in 
some other respects, the latest addition 
embodying several mechanical and de- 


Humble's second fluid catalytic crack- 
ing unit adds materially to company's 
output of vital war products 
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sign improvements that resulted from 
pilot plant experiments during the last 
two years. 

The up-flow principle is employed in 
the original unit; in the new one it is the 
bottom draw-off method. Conventional 
type furnaces for heating the charge 
stock on No. 1 unit have been elimi- 
nated on the new one. The necessary 
heat is supplied primarily from the re- 
generator in which carbon is burned off 
the spent catalyst on its way back into 
the reactor system for re-use. This 
change in design obviates the need for 
furnaces and several other large vessels, 
reducing the amount of equipment 
made from critical steel and reducing 
also the amount of maintenance work 
necessary. 

Because of these design improve- 
ments the uppermost vessel in the unit 
is supported at a lower level than in the 
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older unit, and the overall height is re- 
duced by approximately 25 ft. Despite 
this, however, a considerable quantity 
of steel went into the new unit’s con- 
struction. Its massive framework, its 
complicated maze of pipe, and its sturdy 
steel vessels contain approximately 8300 
tons of steel, exclusive of the amount of 
steel used in the necessary machinery. 

Though mammoth in size and com- 
plicated in structure, both the old and 
new units are almost entirely automatic 
and require relatively small operating 
staffs. Their work is confined almost 
entirely to the control room whose walls 
are a serieS of large panels filled with 
gauges, meters, and electrical control 
instruments. . 

The M. W. Kellogg Company engi- 
neered and constructed the catalytic 
cracking unit. 
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These are the proven advantages 
of FLUOR AIR-COOLED MUFFLERS 


FOR DIESEL AND GAS ENGINES 


THEY REDUCE 
EXHAUST NOISES TO A MINIMUM 


The Fluor Air-Cooled Muffler reduces exhaust noises 
in three ways (1) through the exclusive concentric 
baffle design of the muffler itself (2) through the 
cushioning effect of the exhaust stream meeting an 
air stream at the ejector cone (3) a further cushioning 
provided by an air stream flowing the full length of 
the exhaust line. 


THEY USE 


e EXHAUST ENERGY TO VENTILATE 


Exhaust energy, normally wasted in other type muf- 
flers, is utilized by Fluor Air-Cooled Mufflers to draw 
off and expel to the atmosphere fumes, stale air, and 
engine room heat. Cooler engine room and floor tem- 
peratures are obtained, and maximum ventilation is 


afforded. 


THEY PROVIDE 
COOLER PIPES AND STACKS 


The induced flow of air throughout the entire length 
of the exhaust system eliminates the necessity for 
insulation, lowers stack temperatures, and reduces 
fire hazards to a minimum. 


THEY ELIMINATE 


e WATER COSTS AND CORROSION 


Because they use air instead of water as the exhaust 
cooling medium, Fluor Air-Cooled Mufflers eliminate 
water costs, corrosion of exhaust pipes, muffler, and 
nearby equipment. No expensive water line installa- 
tions are required. 


THEY GIVE 


e CONTINUOUS, LONG-LIFE SERVICE 


Fluor Air-Cooled Mufflers present no maintenance 
problem. Their simple, yet rugged design, provides 
dependable, continuous operation, year in, year out. 
Units installed 15 years ago are giving efficient, 
trouble-free service today. 









STACK 
CONNECTION 














EJECTOR CONE 





MUFFLER 
SHELL 


AIR FLOW 


EXHAUST 





EXHAUST FLOW 








..-A SIMPLE, EXCLUSIVE DESIGN 


. For its basic operating principle, the Fluor Air- 
Cooled Muffler employs a series of concentric 
baffles, together with a modified venturi jet dis- 
charge, whereby the hot exhaust gases induce a 
flow of air in the air jacket encasing the exhaust 
line and muffler. Fluor Air-Cooled Mufflers are 
cool, quiet, safe and economical. 








FLUOR 


THE FLUOR CORPORATION, LTD., 2500 So. Atlantic Boulevard, Los Angeles'22, Calif.e New York, PirrssurGH, KANsas City, HousTON 
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Heat Absorption in Direct- 
Fired Tubular Oil Heaters 





PART 1 


ly RC Lovell 
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+ First step in analyzing problem is to determine the 
kind of duty for which liberated heat will be used 


Development Engineer, Hancock Oil Company of California 


N PREVIOUS articles’ enough of 
the theory and practice of combus- 
tion have been brought out to aid the 
practical man to a clearer understand- 
ing of the problem of liberation of the 
potential heat in the fuel. The absorp- 
tion of this heat by the oil in the tubes 
ig an entirely different problem in its 
manner of analysis, but the analysis 
must be made with the conclusions 
drawn from the combustion study in 
mind at all times. 

The first step in analyzing the heat 
absorption job is to determine the class 
of duty, i.e., will the liberated heat be 
used: 

1. To raise the temperature of a 
given amount of oil per unit of time 
from a given inlet to a predetermined 
discharge temperature? 

2. To accomplish No. 1 and, in addi- 
tion, hold the oil under furnace heat for 
such time that a desired decomposition 
can be partially completed? 

3. To add heat to oil that is already 
at decomposition temperature, but 
without any appreciable rise in temper- 
ature and with the absorbed heat being 
used to replace the heat lost in the de- 
composition or internal reaction? 


Too many refiners have failed to 
make this classification or fully to real- 
ize its importance. With the advances 
in processing technique that have been 
and are being made under stepped-up 
research, many have devoted so much 
thought to the efficient separation of the 
demanded groups of hydrocarbons that 
the manner of heat preparation of the 
oil has been neglected. 


The writer has been fortunate in that 
he was intimately connected with refin- 


ing during the days of shell stills and © 


has taken much interest in the transi- 
tion to continuous <oil tube heaters. 


1The Petroleum Engineer, December, 1943, p. 59; 
January, 1944, p. 130. 
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Fig. 1. An early day tube heater hav- 
ing insufficient combustion area and 
tubes too close to the flame 





Many of the difficulties of the transi- 
tion could have been avoided if we had 
set up in our minds the concept that the 
two problems—heat liberation and heat 
absorption — were separate and distinct 
in their application. Rather early in the 
development of the coil heater it was 
found that, whereas a heat transfer fac- 
tor of about 3000 B.t.u. per sq. ft. of 
effective heating surface per hour was 
about average for the shell still, a figure 
of something like 20,000 could be at- 
tained with the tube heater. This figure 
was attractive, obviously, and efforts 
were directed toward attaining it in 
practice. Troubles began and contin- 
ued until a clearer understanding was 
reached of the principles of radiant and 
convection heat. Arguments concern- 
ing their relative values were numerous 
and persuasive, but, as they seemed to 
neglect the most important phase—de- 
gree to which processing requirements 
influenced the absorption factor—noth- 
ing was ‘settled completely. Fig. 1 is 
typical of the tube heater of some 20 
years ago. Thousands of units like’ this 
were built throughout the oil country 


with the idea of procuring as much heat 
as possible by locating the tubes close 
to the fire. The duty was, generally, 
straight-run distillation with a top 
transfer line temperature limit of about 
600°. In light of the knowledge that 
the flame-burst temperature and conse- 
quent initial temperature of the radiant 
rays was not materially affected by vol- 
ume of fuel being burned, is it any 
wonder that the only insurance against 
burned tubes was the use of ah enor- 
mous amount of excess air? 


Fractional Distillation Heating 


In an article in the September, 1942, 
number of The Petroleum Engineer, 
“Tube Heater-Fractionating Tower 
Combination,” the simple methods of 
calculating the total heat required for 
this duty were explained by example. It 
was also established that much was to be 
gained in fuel savings by dividing the 
heating duty into sections as determined 
by the fractions to be removed. This 
gain was credited entirely to the fact 
that, by so dividing the heating duty, 
the latent heats of evaporation of all the 
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Sie YOU IMAGINE getting excited about a sin- 
gle barrel per day yield? Or... of all things...a 
4 -barrel P 


Yet just such chicken feed capacities have de- 
termined the destiny of oil... worth billions. 


For these outputs are typical of the pilot plants 
that give M. W. Kellogg service a unique posi- 
tion in the refining business. Far beyond mere 


' “glass labs,” their columns tower 50 feet into the 


laboratory roof... reproducing, for practical ap- 
plication, 17 different types of refining processes. 


These pilots take the rule-of-thumb out of our 
clients’ projects. They pre-determine — before a 
single item is purchased—the optimum process de- 
sign, the economic value of a proposed plant. 


WHAT’S CHICKEN FEED 
TO AN OIL MAN? 








Here, for instance, is a measure of the accu- 
racy of the chemical engineering data revealed 
by the fluid catalytic-cracking pilot unit. From 
the information thus obtained, Kellogg is simul- 
taneously building — without further ado —“cat” 
plants whose combined output represents over 
50% of the United Nations capacity contracted 
for since the start of the war. 


But pilot plants are only one link. M. W. Kellogg 
service is an endless chain. We evolve the re- 
quired engineering data. We apply it. We develop 
process methods. We design. We erect the plant. 
We supervise initial operation. All on one basis 
... total war production now... with a head start 
on postwar competition for our clients. ’ 


THE M. W. Kexioce Company 


Hr LABORATORIES-— fully equipped and staffed — de- MECHANICAL ENGINEERS — Kellogg installations — 





* Only voted exclusively to chemical engineering and proc- worth hundreds of millions—are their best reference. 
epchediaes uae METALLURGICAL LABORATORY — Establishes 
: 24-HOUR-A-DAY PILOT PLANTS —17 refining continuous check of specifications...creates new tech- 

Kellogg Service * processes operating continuously—providing accurate niques for the fabrication of refining equipment. 





Has Them Al] 2!" ommersial scale application. 


% PERMANENT CONSTRUCTION CREWS — Geared 


to function all over the world on single units or 


HEXCLUSIVE CHEMICAL ENGINEERING DATA multiphase refineries . . . team-experience cuts costs, 
—Continuously compiled ... embracing both pilot speeds construction. 


plant runs and the operation of Kellogg-built refiner- fc OPERATING STAFFS —Specialists at placing new 


ies. Data extends from beginning of modern refining. 


units ‘‘on stream’’. . . training of refiner’s own oper- 


tx PROCESS ENGINEERS — Specialists who have contin- eneperaee. 
uously made major contributions to oil refining de- %& LICENSING SERVICE — Licenses available through 
r 


velopment, for more than 20 years... currently ex- Kellogg as Li orl 


ing agent for all types of 





emplified by their work on fluid catalygic-cracking. refining processes. 
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fractions to be distilled off were not re- 
quired to be added to the entire body of 
crude. This is a large amount of heat, as 
was brought out in the article. To effect 
this saving a considerable amount of 
additional equipment, piping, etc., was 
necessary, the cost of which was diffi- 
cult to justify, particularly because 
especially close fractionation to meet 
volatility and distillation range specifi- 
cations was not required. Natural gas- 
oline was usually available in ample 
supply and range of volatility, so that 
by blending practically any shape of 
distillation curve desired for gasoline 
could be obtained. It is obvious now 
that the “natural gasoline Santa Claus” 
is leaving for an entirely logical reason. 
Better and more profitable use is being 
made of his talents elsewhere in proc- 
essing. 

A discussion of tubular heaters is not 
the place for a detailed study of the 
numerous factors that are bringing 
about the necessity for a much closer 
study of heat distribution and absorp- 
tion in the heater. It is suggested that 
the topic of the moment can be more 
clearly analyzed if the reader will ac- 
cept as obvious the fact that the neces- 
sity exists and proceed to give the mat- 
ter serious consideration to the end that 
all conclusions will be concrete and will 
fit existing conditions. 


Selecting the Heater 


Fig. 2 shows a double-fired chamber 
heater with two equal and fully con- 
trolled heating coils, and a third coil at 
the bottom of the convection chamber. 
The third coil may appear to have a lim- 
ited range of duty, as the furnace heat 
supplied it is not under full control. 
This is not necessarily the case, however, 
because there are several heating duties 
in any refinery wherein a considerable 
change in temperature of heated 
medium can be tolerated and accom- 
modated by outside control of quantity 
to and/or from the coil. In fact, con- 





sideration should be given to such form 
of control for other sections of the 
heater. Close control of heating duty in 
any section of a heater certainly cannot 
be attained entirely by manipulating 
fires and dampers and, as refining be- 
comes more and more an exact science, 
attention should be directed toward in- 
terlocking controls of fuel-to-fires, 
draft regulation, and quantity of oil 
through tubes. There seems to be no log- 
ical reason why this should not be done 
in any duty except when the heat is to 
be absorbed entirely to replace that 
used in an internal reaction. 

Fig. 3 is also a double-fired chamber 
heater with the entire convection coil 
and one radiant coil constituting one 
controlled coil. The other radiant side 
makes*the second controlled coil. Al- 
though this set-up as shown is generally 
used for two-stage topping operations, 
it can be seen that with proper cross- 
over manifolding, it could advantage- 
ously be used for several stages, some 
atmospheric and some under vacuum. 
It should be noted, however, that, with 
such an arrangement, stack tempera- 
tures will be high unless inlet oil tem- 
peratures are low, say about 250°F. 

Fig. 4 shows a double-fired chamber 
heater with two equal, but entirely sep- 
arate, coils each of which, therefore, 
could have the time-temperature heat 
curve under full control. This type is 
found useful for liquid phase cracking 
duty where processing conditions be- 
yond the heater make a split stream ad- 
visable. 

As refineries differ in nature of raw 


stocks used and manner in which they ° 


are processed to meet a widely varied 
market so must the exact type and de- 
sign of heater be carefully selected to fit 
the processes used and the other factors 
that always surround each individual 
case. These factors are pointed out so 
that the refiner can select the particular 
type that seems most likely to fit his 


needs. This has become more pertinent - 
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Fig. 2. Double-fired chamber heater having two equal and controlled 
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with the trend toward catalytic crack- 
ing. In thermal cracking we have be- 
come accustomed to high pressures in 
the coil because elevated pressures were 
necessary for the successful operation of 
that type of cracking. This fitted in 
perfectly with a long continuous coil in 
which the friction loss added to the 
chamber pressure gave the required 
pressure on the oil to prevent vaporizing 
in the tubes. 

In catalytic cracking the main heat- 
ing problem is one of vaporizing and 
frequently vapor superheating. This is 
essentially a low pressure operation and 
it is usually necessary, therefore, to have 
a number of coils in parallel. The multi- 
fired chamber gives the necessary con- 
trol of heat input to the individual coils. 
By use of proper valves in cross-overs it 
has been found entirely feasible to oper- 
ate four separate, although equal coils, 
with full temperature control in a 
double-fired chamber heater. There is 
no reason why this idea could not be ex- 
panded still further but the limit to the 
expansion of the scheme would be eco- 
nomic rather than technical. 


Time-Temperature Effect 


Heaters for the No. 1 duty are de- 
signed to obtain minimum time-tem- 
perature effect with the maximum tem- 
perature employed. The operator, how- 
ever, should keep ever in mind that a 
part of the responsibility for maintain- 
ing this condition belongs to him. The 
designer of the heater works to a given 
volume of oil per unit of time and cal- 
culates the tube size accordingly so that 
there will be the degree of turbulence 
necessary to maintain this minimum 
time-temperature effect. If a straight- 
run heater is designed for 10,000 bbl. 
per day and attains capacity,no attempt 
should be made to run 5000 bbl. per 
day or trouble will result from coked 
tubes and a soured product. 


Heaters for the No. 2 duty are the 
most difficult to design, particularly for 
heavy oil stocks, which are more sensi- 
tive to heat than distillates. These heat- 
ers are designed for a time-temperature 
effect that will permit highest coil out- 
let temperatures, and also highest re- 
action chamber temperatures, so that 
there will not be excessive decomposi- 
tion and consequent excess coke deposi- 
tion in the last tubes of the coil. In 
other words, an effort is made to strike 
a compromise between coil and chamber 
coking. : 

With cracking stocks of given char- 
acteristics, definite inlet and outlet 
temperatures and pressures and definite 
rates of flow of oil through the coil, the 
time-temperature effect is directly and 
closely related to its “heating curve.” 
This is obtained by plotting the temper- 
ature of the oil against the length, the 
heating surface, or the volume of the 
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coil. As the heating curve of a heater is 
determined by the relationship between 
the heat requirements of the oil and the 
rates of heat transfer at any point in the 
coil, the type of heating curve obtained 
in a heater is one of its main character- 
istics. It is obvious that the combination 
duty —heating and decomposing —im- 
poses complications in heater design and 
operation that are not present when the 
duty is either one or the other. This 
condition also has become more aggra- 
vated with the increasing use. of cata- 
lytic cracking and treating, and has re- 
sulted in a somewhat changed set of 
ideas on heater design. In a general way 
this changed trend seems to be either to- 
ward relatively large and multi-cham- 
bered heaters with rather elaborate fire 
and oil-flow control on the one hand or 
several smaller, single-chambered heat- 
ers on the other. Both have their advan- 
tages and each will eventually find its 
field of greatest utility. 


Heaters used with cracking units, 
particularly when the feed stocks are 
the straight-run overheads and when no 
reaction chamber is used, are usually so 
designed that the rate of heat input is 
lower toward the outlet end of the coil 
where the internal reaction has been 
practically completed and the main ob- 
jective is simply to hold the temperature 
for the period of time necessary fully to 
complete the reaction. This is called the 
“soaking time” and should not be con- 
fused with the time in which the re- 
action is proceeding rapidly and where, 
consequently, the oil is demanding heat 
equal to the amount of work being done 
in the reaction, in order that tempera- 
ture will be maintained at decomposi- 
tion point. 

The amounts of heat and the periods 
of time are calculable but not nearly so 
simply as the calculations can be made 
for the change of phase that occurs in a 
straight-run heater coil. In the latter 
case only sensible heat and latent heats 
of vaporizing enter into the figures. 
These are not profoundly affected by 


the chemical nature of the oil or by its 
specific gravity, only insofar as the spe- 
cific gravity is indicative of proportions 
of distillate fractions. These methods of 
calculation were explained in the writ- 
er’s article “Tube Heater-Fractionating 
Tower Combination,” September issue 
of The Petroleum Engineer. 


As a general rule, the specific heats 
(those that affect sensible heat require- 
ments) of hydrocarbons increase with 
temperature, which means that the sen- 
sible heat requirements per degree tem- 
perature rise are increased as the oil 
travels through the coil. When vapori- 
zation occurs during heating, the in- 
creased sensible heat demands are aug- 
mented by the enormously greater 
amounts of latent heat of vaporization. 
If cracking occurs during heating, re- 
sulting in conversion of some parts of 
the oil into lighter fractions, the heat 
requirements are further increased by 
the heats of the reactions and the higher 
specific heats and latent heats of vapori- 
zation of the distillates formed. In some 
instances, therefore, the heat demands 
per degree temperature rise are much 
greater at the end of the coil than in the 
earlier tubes in the circuit. In such case, 
to obtain a uniform temperature rise 
throughout the length of the coil, it 
will be necessary to apply at the outlet 
end a heat input rate much greater than 
the rate at the beginning of the coil. 

All this may seem somewhat confus- 
ing and contradictory but the problem 
is a complex one and cannot be solved 
satisfactorily by a few simple rules. It is, 
however, a problem that, in a con- 
stantly increasing degree, is of such 
vital importance to the profitable oper- 
ation of a refinery that every effort 
should be made to find the solution that 
will bring the most satisfactory results 
from any set of conditions. In seeking 
such solution it is again recommended 
that full advantage be taken of the spe- 
cialized experience of heater designers 
and manufacturers. 


Comparison of Heaters 


In preceding articles wherein com- 
bustion and heat liberation were under 
discussion, a comparison was drawn be- 
tween the oil heater and the intake sys- 
tem of any type of internal-combustion 
engine. This parallel will be found use- 
ful in analyzing the advantages and dis- 
advantages of large and small heaters. 
It was stated that the power to be had 
from an internal-combustion engine, 
without supercharging, was a question 
of its capacity as an air or vacuum 
pump and that this latter capacity was 
a primary function of barometric pres- 
sure. This is true in a more limited de- 
gree with a direct fired oil heater. It was 
further developed that, whereas the su- 
percharger made an enormous increase 
in the power capacity of the engine, 
something approaching it was available 
for the heater furnace in the form of 
forced and/or induced draft plus pre- 
heated air. 

Nor is the force of the overall com- 
parison confined to the combustion-heat 
liberation phase of heater operation. It 
is equally important to the heat absorp- 
tion problem. If one is prepared to real- 
ize the substantial improvements to be 
made in the processing cycle by section- 
alizing the work of heat preparation of 
the oil, he will come, in his analysis, to 
an entirely different conception of the 
significance of efficiency as applied to 
the operation of an oil refinery. We pro- 
pose to abandon the definition of effi- 
ciency, in this connection, as the art of 
squeezing the maximum number of B. 
t.u. from a unit quantity of heater fuel, 
and to substitute as principal objective 
the heat preparation of the feed stocks 
in such manner that the maximum re- 
covery of profitable fractions would be 
obtained. To hold use of fuel to a min- 
imum is, of course, to be desired, but 
profitable operation is very much more 
likely to depend upon product recovery 
than upon efficient use of heater fuel. It 
is also likely to be discovered that the 
emphasis so placed can effect material 
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Fig. 4. Double-fired chamber heater having two 
equal but separate coils 
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savings in capital investment in equip- 
ment. After all, the cost of hiring a dol- 
lar per unit of time is just as much a cal- 
culable factor in the total cost of man- 
ufacture of products as is the cost per 
unit of time and quantity of fuel for 
heat preparation. 


Barometric Limitation 


Heat absorbing surfaces placed in 
furnace areas wherein the heat is trans- 
mitted by convection, results in a 
“bite” being taken in the barometric 
differential. This differential is being de- 
pended upon to draw combustion air 
into the furnace and to rid the furnace 
of the partially heat-spent products of 
combustion. To reduce the size of this 
bite by increasing the area of duct or 
chamber makes no net gain whatever. 
The increased area does reduce the loss 
in the barometric differential due to 
friction but does so at the expense of 
velocity. As has been stated, the rate of 
heat transfer by convection and con- 
duction is dependent not only upon 
temperature differences but in a very 
substantial degree upon velocity, both 
of heating gases and of the heat absorb- 
ing oil. In the case of exchange of heat 
of the flue gases to the outside walls of 
the heat absorbing surfaces the rate of 
transfer is greatly lowered if the velo- 
city is so low that a stagnant film of 
gas is permitted to remain on these sur- 
faces and thus act as an insulator. It 
will be interesting to note, in passing, 
that much the same conditions prevail 
on the inside walls of the tube if the 
velocity of the oil is low. Of the total 
resistance to transfer of heat from gases 
to oil only a very small part is caused by 
the metal of the tube. 


High velocity of oil in the tubes aids 
in maintaining a high rate of heat trans- 
fer because its turbulence does not per- 
mit a film of oil to remain against the 
heated wall of the tube; it is constantly 
being replaced by cooler oil from the in- 
side. A coke free tube holds down the 
temperature of the outside wall, as little 
resistance is offered the transfer of heat 
to the oil on the inside. 


The foregoing is pertinent to consid- 
eration of the effect of the barometric 
limitation on the overall rate of heat 
transfer. The intent has been to point 
out the penalties to be paid for the ex- 
traction of further heat from furnace 
gases after a given temperature has been 
reached. These penalties can often be re- 
duced by use of several smaller indi- 
vidual heater units either for multiple 
or series operation. 

The effect of the barometric limita- 
tion can be more readily realized if we 
set up some comparisons with other op- 
erations. First, let us see exactly how 
the internal-combustion engine parallel 
works out. The racing driver, desiring 
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to get the utmost from his engine in 
power and acceleration and realizing 
that these are limited by barometric 
pressure, simply installed a carburetor 
on each cylinder. His car then may have 
used more fuel than before but this was 
a secondary consideration. He won the 
race because he took full advantage of 
the barometric differential available to 
atomize and inject the air-fuel mixture 
into one cylinder instead of trying to 
use the same pressure differential for the 
entire intake system. 

To a refinery man it might be a bet- 
ter comparison to set up a case of 
pumping oil from a tank. Suppose one 
had a tank, serving perhaps as a surge 
chamber, handling hot oil and that the 
suction line to the pump was rather 
long. Say that the velocity of the oil in 
the line was required to be kept high to 
avoid heat loss en route to the pump. 
The amount of oil possible to draw 
through the line then would be strictly 
limited to the amount by which atmos- 
pheric pressure exceeded the friction 
loss in the line, no matter what was the 
volumetric or power capacity of the 
pump. Suppose now you were required 
to double the flow to the pump without 


changing either the velocity or temper- 
ature of the oil or the location of the 
pump. There are only two ways. One is 
to increase the pressure on the surge 
tank if this is possible. This method is 
comparable to supercharging the inter- 
nal-combustion engine, or to using 
forced draft for the heater furnace. 
The other, and perhaps more practical 
method in some cases, would be to run 
an additional line of a size equal to the 
existing one, connecting in at both ends, 
and into the same tank and pump con- 
nections if this is easier. The net result 
would be that, as full atmospheric pres- 
sure is available to both lines, the quan- 
tity through each would be equal and 
each would be capable of carrying the 
same amount as one did before. All this 
assumes, of course, that the pump 
can handle the double quantity. This 
method compares with the individual 
carburetor and manifold of the inter- 
nal-combustion engine and to the indi- 
vidual oil heater. 


Eprror’s Norte: This article will be 


concluded in an early issue of The Pe- 
troleum Engineer. 
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Wrapper Pulley Recommended 
by W eS Schaphorst 


HE writer’s advice was asked re- 

cently concerning a large belt that 
was giving trouble owing to ‘slip. Its 
speed was 4700 ft. per min. The owner 
thought that by using larger pulleys 
and running the belt at a speed of 6500 
ft. per min. he could probably put an 
end to the difficulties. 

These portions of my reply may be 
of interest and possibly of some value 
to readers of this publication: 

“If possible I would avoid a speed as 
high as 6500 ft. per min. 

“As you doubtless know, when belt 
speed exceeds ‘a mile a minute’ cast-iron 
pulleys become unsafe. Above 5280 ft. 
per min. the pulleys should be of steel 
or some equally strong and safe ma- 
terial. You do not state what these pul- 
leys are made of. 

“High speeds are also hard on belts. 
An instance was recently reported 
where a certain high grade leather belt 
could not stand up owing to the exceed- 
ingly high speed required over small 
pulleys. Although that drive is not 
strictly comparable with this one, it 
nevertheless proves that a belt will not 


last as long when running at high speed 
as when running at lower speeds. Of 
course a great deal depends upon the 
nature of the load also. If the load is 
steady and nonfluctuating a belt may 
last a long time even at high speeds 
provided the pulleys are large enough. 
The larger pulleys recommended for the 
proposed speed of 6500 ft. per min. are 
ample, but still I would keep the speed 
at 4700 ft. if practicable. 

“My opinion is that a wrapper pul- 
ley can be purchased for about the same 
amount of money that would be re- 
quired for the two new pulleys sug- 
gested, and the overall efficiency of the 
drive would be greater than at 6500 ft. 
per min. without a wrapper pulley. 

“There is no question in my mind but 
that a wrapper pulley will do the trick, 
but I always try to get along without 
wrapper pulleys owing to the added 
first cost, the slightly lower efficiency, 
and the greater belt wear. Regardless of 
whether the belt is a bottom or top 
pull drive a wrapper pulley can usually 


be applied.” 
shad — re & & — 
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26% Excess Scavenging 
Air Is Provided 


Scavenging Air 
Manifold 


Scavenging 
Cylinder 

















Induction of the Charge, Com- 
pression and Exhaust, with every 
stroke of the Clark 2-Cycle 
Engine. No waste or loafing on 
each alternate stroke as with 
4Cycle. 


That's the secret of the con- 
tinuous power delivery of Clark 
2-Cycle. 


But it took years of experiment 
to hitch those three functions to 
every stroke of the piston — rev- 
olutionary developments in port- 




















ing and scavenging the Clark 
2-Cycle. Cylinders. 


The end justified the means, 
for today the success of the 
Clark 2-Cycle design rests solidly 
on actual power performance in 
the field. 


CLARK BROS. CO., INC., OLEAN, N. Y. 

Export Offices: 30 Rockefeller Plaza, New 
York. Domestic Sales Offices and Warehouses: 
Tulsa, Okla., Houston, Texas; Chicago, Ill. 
(122 S$. Michigan Ave.); Boston, Mass. (131 
Clarendon St.); Huntington Park, Calif. (5715 
Bicket St.) Foreign Offices: 72 Turnmill St., 
. C. 1, London; Avda Roque Saenz Pena 
832. Buenos Aires. 
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Dresser Mfg. Co., Brad 
Pa.; Pacific Pump 
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Bryant Heater Co., C 
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Oil heating unit mounted on truck for 
portability. Hot oil line and well can 
be seen in upper right. Photo taken 
from top of small storage tank 

supplying oil 











wax saturation temperature of the oil. 
Variations from this point of deposition 
depend on the temperature of the oil 
leaving the formation, wax content of 
the oil, and the volume of lighter hydro- 
carbons and gas present in solution. De- 
position of wax may extend from this 
initial point to surface connections of 


Heat retainer piston has been run in 
flowing well through lubricator on 
measuring line from reel. Hot oil en- 
ters well through line from truck on 
top of piston. Frank E. Dana, inventor 
of method, is standing at right 
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by C Pryor 


Associate Editor 
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Paraffin R | From Oil Well 
Parattin Removal From Oil Wells " 
x Hot oil method efficient and economical in cleaning he 
flowing, pumping, and gas lift wells in East Texas by 
an 
m yo 
HE solubility of wax in crude oil the well, through flow lines, separators, | ing and hole. Dissolved gas liberated 
depends chiefly on the temperature —_ and storage tanks. from solution also produces a cooling at 
of the oil and the volume of the lighter Flowing Well effect. Intrusion of water will also cause Wi 
hydrocarbons and gas present in the so- — a reduction in temperature. The vapor- 
lution. As the temperature of a crude Flowing wells are usually the most _ ization of the lighter components of the 
oil containing amorphous wax (paraf- _ easily cleaned of paraffin accumulation _ crude oil and gas tends to lower the BU 
fin) approaches the melting point of due to the use of less equipment in pro- —_ temperature of the oil and aid paraffin 
the paraffin, the paraffin becomes a oe sage 2 deposi- —_ deposition. be 
letely soluble in the oil. Lowering the __ tion has been attributed chiefly to re- : , 
aianaibene of the crude oil anal in duced temperature. The oil is cooled as Pumping Wells in 
its becoming ‘more viscous due to the the gas expands to lift the oil to the ‘In pumping wells agitation by the op 
gradual forming of wax crystals. Thus, —_ surface. Oil also loses heat toequipment _ sucker rods causes liberation and expan- wi 
wax of high melting point has low solu- _in the well and to the walls of the tub- _ sion of the gas in solution, resulting in a ot! 
bility in the crude oil at a temperature me 
below its melting point. Ch 
Deposition of paraffin in the tubing 
of flowing, pumping, and gas lift wells 
will restrict the flow and if permitted to 
accumulate will, in time, plug the well. 
Paraffin usually begins to deposit in the — 
flow string of a well at the point where 
the earth temperature approaches the 
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TIP that can save you thousands of dollars in 
fishing costs—can even save your entire well 
from premature loss and abandonment —is this: 


Every time you run your drill string back in 
the hole, while the bit is still above the table ask 
yourself, “Is THIs the time the drill string is going 
to stick? And if it does, have I taken every pre- 
caution possible to simplify its recovery?” 


Because the one best time to simplify a fishing job is BEFORE you run the 
drill string in the hole. And the way to do it is to equip your string with a Baash-Ross Type 
“E” Autolock Safety Joint. Then, if trouble strikes, you can not only immediately recover ° 
the major portion of your drill string 
by simply unscrewing it at the Joint 
and removing it from the well, but 
you also have a re-connectable joint 
at the top of your fish for taking hold 
with various fishing tools. 








BUT NOT JUST ANY SAFETY JOINT WILL DO. 


The Baash-Ross Type ‘’E’’, unlike 
conventional Safety Joints designed for use 
in straight fishing and other low-torque 
operations, is specifically engineered to 
withstand the heavy torsional strains and 


other difficulties encountered in % ° 


modern high speed drilling. 
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Sketch at right shows hot oil pas- 
sage in well on pump through Dana 
release valve. At left is 
sketch of valve 











reduction in temperature of the crude 
oil and the deposition of paraffin. Pump- 
ing loads increase due to the small space 
left in the tubing for oil flow and the 
drag of sucker rods through the par- 
afin. This in turn increases sucker rod 
breaks and plunger, liners, and cups are 
subjected to increased wear, which is 
further aggravated by the silt and other 
residues in the wax. 

In wells producing by gas lift the 
expansion of injected gas is the primary 
cause of temperature reduction, al- 
though heat is also lost by the presence 
of connate water. Valves freeze or stick 
because of paraffin accumulation and 
require frequent pulling and cleaning. 
Valves and flow lines of wells pumped 
hydraulically also encounter difficulty 
from paraffin deposition due to reduced 
temperature of the crude oil as it is 
brought to the surface. 


Improved Method 


Numerous methods have been and are 
being used to remove paraffin deposits 
from wells, and include mechanical, 
chemical, steam and electrical heating. 
Among the methods used in removing 
paraffin accumulation in flowing, pump- 


Left: Sucker rods pulled showing 
deposition of paraffin. Right: Rods 
pulled from same well after hot oil 

cleaning. Tubing in this well was 
also cleaned along with rods 
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ing, and gas lift wells is one now in 
extensive use in the East Texas field. 
The basis of this method’ is the use of 
heated crude oil and its manner of appli- 
cation to the well. It consists of forcing 
hot oil under pressure down the tubing 
at sufficient temperature to melt the 
wax. Equipment consists of a small 
steam generator, heat exchanger, and 
high pressure pump mounted on a truck. 
A wire line reel, heat retainer piston, 
and a hot oil line complete the setup. 
To remove the parafhin accumulation 
from a flowing well, the truck is posi- 
tioned to facilitate use of the wire line 
and heat retainer piston, and the hot 
oil line connected from the pump to the 
bleeder valve of the well. The master 
valve and flow line valve of the well is 
closed, the bull plug removed above the 
master valve, and a lubricator with the 
heat retainer piston installed. When the 
master valve is opened the pressure of 
the flowing well must be overcome by 
the hot oil pump. In order to ascertain 
whether the well is completly plugged, 
cold oil at about 70° F., is pumped in; 
if there is no increase in pressure, it 
indicates that the tubing is not plugged. 


Heat Retaining Piston 


The heat retaining piston is then low- 
ered into the well on the wire line and 
forced down the well with hot oil, 


"Dana P-raffiin Removal Method, patented by Frank 
E. Dana, Jack Anderson Engine Company, Kilgore, Texas. 
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which is taken from the heat exchanger * 
by the pump at a temperature of about — 
300°F. The heat retainer piston serves 


two purposes: (1) It prevents the hot 
oil from dropping down the tubing too 
rapidly to melt the paraffin. The hot oil 


must pass around the outside of the heat © 
retainer piston and so utilizes its heat q 


to melt the paraffin, allowing the piston 
to move downward, The piston moves 
as fast as the hot oil melts the paraffin 
from the tubing wall. Outside diameter 
of the piston is 1/16 in. less than the 
internal diameter of the tubing being 
cleaned. (2) If the weight of the hot oil 
causes the piston to travel too fast and 
stick in the paraffin, it will be indicated 
by slack in the wire line and must be 
raised sufficiently to permit the hot oil 
to resume flow around the piston and 


continue to melt the paraffin. The small — 


clearance between the external diameter 
of the piston and internal diameter of 
tubing assures that all paraffin is re- 


moved from the tubing before the pis- ” 


ton moves downward. 


The heat retainer piston is driven sev- 
eral hundred feet below the paraffin 
deposition point, the position of the pis- 
ton being recorded at all times by 
the wire line depth recorder. This 
method of cleaning paraffin from the 
well requires from one to two hours 
time depending on the depth of the well 
and severity of paraffin deposition. From 
7 to 10 bbl. of hot oil are required. 
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EEPING wells pumping effi- 
ciently has always been impor- 
tant — now it is vital; and critical 
shortages frequently make it difficult. 
Here’s another place where “Oil- 


well’s” 10-Point Supply Service can 
be of value to you. 


To serve the Industry in the field, 
“Oilwell” stores are equipped for “on- 
the-spot” assembling and servicing 
of subsurface pumps. Store men are 
especially trained to handle the job 
with the correct tools in quick, expert 
fashion—assuring the user the equal 
of a factory-assembled pump. Such 
expert care is highly important today 
when it is so essential that full service 
life be obtained from every piece of 
equipment. 


The “on-the-spot” assembling and 
servicing of. subsurface pumps in 
“Oilwell” stores is made doubly help- 
ful by the high degree of interchange- 
ability of “Oilwell” pump ‘parts. All 
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threaded connections of interchange- 
able “Oilwell” parts are made to 
A.P.I. specifications, and most parts 
can be used with all three barrel ma- 
terials —-SILVERLINE, NICKEL- 
IRON and DI-HARD. 


The combination of maximum in- 
terchangeability with the assembling 
of pumps in field stores to suit operat- 
ing conditions results in maximum 
utilization of war-restricted stocks— 
helps keep wells on the pump. 


Supporting our store men in their 
efforts to keep your wells pumping 
are additional features of “Oilwell” 
10-Point Supply Service, including: 
(1) an efficient warehouse system; 
and (2) experienced subsurface engi- 
neers on whom store men can call for 
help in solving customers’ pumping 


. problems. Consider these and other 


advantages of “Oilwell” 10-Point 
Supply Service in relation to your 
equipment needs. 


Steel needs more scrap NOW...Send it in! 


PIL WELL SUPPLY COMPANY | 
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What you get from 
““OILWELL” 10-POINT 
SUPPLY SERVICE 


1. Dependable source of supply 
. World-wide distribution 
Adequate warehousing to protect 
material and speed deliveries 
. Convenient store locations 
. Field engineering assistance 
. Product design and metallurgy 
keyed to your needs 
- Extensive manufacturing and test- 
ing facilities 
. Highest grade supplies for oil and 
gas field needs 
. Prompt and understanding credit 
service 
10. 82 years of practical experience 


Army-Navy “‘E”—I\mperial Works. Maritime “Ml” and 
Victory Fleet Flag——Wilsen-Sayder Manufacturing Division. 








TABLE | 


Cost data on paraffin cleaning of some 
wells’ 


Mechanical cleaning of welle on pump, 
77 operations 





Winch truck time (2 days) $ 48.00 
Roustabout labor (2 days) ‘ 80.00 
$128.00 


Same well cleaned by hot oil, no release 
valve, 74 operations 





Winch truck time (3 hours) —... ......$ 9.00 
Roustabout labor (3 hours) —....... ... 15.00 

Rental on hot oil treating trucks 
(2 hours) - 35.00 
$59.00 


Same well equipped with release valve, 
one operation 
Base charge rental on hot oil truck 
$12.50 per hr. 
Minimum charge more than 2 valves 


to service, each — 15.00 
Equipment required to obtain flat rate 
Dana release valve for well - ...$ 27.50 


Truck time and labor to install valve? 
(pull rods and tubing and rerun) 80.00 


$107.50 





IData taken from job breakdown report on meth- 
ods of cleaning paraffin from wells by production 


euperintendent of major oil company. 
2Truck time and labor to install valve eliminated 
if valve is installed during workover job for other 


reasons. 











After the required volume of oil has 
been pumped down the tubing, the flow 
line valve is opened and the hot oil 
allowed to blow through the line and 
separator cleaning both of paraffin. If 
the flow line is too long, hot oil is pump- 
ed through the line to supply the neces- 
sary heat. 

Artificial Lift 

Gas lift wells are cleaned in the same 
manner as flowing wells with the addi- 
tional advantage that valves plugged 
with paraffin in the well are also cleaned. 

There are two methods used to clean 
pumping wells with this equipment. In 
the first method the standing valve is 
raised by pulling one sucker rod, after 
which the polished rod is picked up and 
run back into the well on the string. 
This method requires approximately 30 
bbl. of hot oil, but thoroughly cleans 
the sucker rods and tubing of paraffin. 
In the second method, which is an im- 
provement over the first method, the 
well is equipped with a release valve 
about 1000 ft. below the point where 
paraffin deposition begins. This valve is 
of the ball and spring type and is set to 
hold the hydrostatic head of oil in the 
well tubing plus an additional pressure 
of 200 to 300 lb. To clean a pumping 
well equipped with the release valve, the 
well is shut down, the flow line valve 
closed, and hot oil at a temperature of 
300°F. pumped down the tubing. The 
hot oil under pressure forces cold oil out 
through the release valve into the an- 
nular space, at the same time serving 


Top: Unable to get close to well, hot 
oil is pumped through long flow line 
to clean well on pump. Bottom: Flow 

line’ manifold being cleaned of 
paraffin deposit 





as a heat retainer piston to permit full 
utilization of the heat of the hot oil to 
melt the paraffin from the tubing wells 
and the sucker rods. About 7% bbl. of hot 
oil are required to clean the well. The 
operation requires one hour. Cost of this 
method, as shown in Table 1, is very 
low if the release valve is installed while 
the well is being worked over for other 
reasons. 

After the required volume of hot oil 
is pumped into the well, filling the tub- 
ing to the surface, the production valve 
is opened and hot oil pumped through 
the flow lines to the storage tank until 
completely cleared of paraffin deposit. 

Paraffin is one of the greatest difficul- 
ties encountered in the use of hydraulic 
pumps. Two methods of cleaning such 
wells are employed using hot oil to melt 
the parafin. The pump may be raised 
from its seat, one joint of tubing re- 
moved and oil at 300°F. forced through 
the pump to clean the power tube plug- 
ged with paraffin. The second method 
consists of raising the pump, removing 
one length of the power tube and forc- 
ing the hot oil through the annular 
space between power tube and tubing 
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or down the casing. These methods re- 
quire approximately one hour to accom- 
plish after the well has been prepared 
for hot oil. 


Flow Lines, Separators, Tanks 


Separators and storage tanks usually 
contain large quantities of paraffin de- 
posits when wells plug up with par- 
affin. The hot oil method has been used 
to clean separators containing several 
barrels of paraffin. Storage tanks are 
cleaned by drawing oil from the tank, 
passing it through the heat exchanger 
to raise its temperature, and then re- 
turning it to the tank. This circulation 
is maintained until paraffin in the tank 
has returned to solution in the oil. Flow 
lines are readily cleaned of paraffin by 
the hot oil pumped through them. The 
parafhin in flow lines often causes a large 
differential in pressure between the up- 
stream end and the downstream end of 
the line. This pressure may be checked 
at various intervals by a pressure gauge 
at the wellhead bleeder valve. An in- 
crease in pressure of 60 to 70 Ib. indi- 
cates plugging action by paraffin. 
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rge 


/ | OIL COUNTRY TUBULAR PRODUCTS 
Manufactured by 


SPANG GHALFANT 


Including seamless and lap- 


weld pipe, line pipe, standard 
black and galvanized pipe 





Along with a fine line of tubular goods 
goes the warm friendly service of a 






company now entering its 93rd year. 





General Offices: St. Louis, Mo. Home Office and Factory: Erie, Pa., U.S. A. District Offices 
Tulsa and Bartlesville, Okla.; Dallas and Houston,Texas; Mt. Pleasant, Mich.; Centralia, Ill. 


BRANCH STORES AT ALL IMPORTANT PLACES IN THE OIL COUNTRY 
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Permian Basin Provided 


With New Pipe Line Outlet 


+ Addition to Magnolia’s system will move 42,000 bbl. 


P 615.3 


Equipment moving into position to 
make a pressure weld 


by i H mm 


Managing Editor 


of crude oil a day—Construction features described 


EARING completion and ex- 
pected to be placed in opera- 
tion in the immediate future, Magnolia 
Pipe Line Company’s Midland to Cor- 
sicana, Texas, 12-in. line will provide an 
additional outlet for 42,000 bbl. of 
crude oil from the Texas-New Mexico 
Permian Basin. Petroleum Administra- 
tor for War Harold L. Ickes has termed 
this area “the last major field in which 
we know we can open the wells for freer 
production without permanently en- 
dangering our basic petroleum re- 
serves.” So important was construction 
of the line considered that PAW made 
“special arrangements to have the pipe 
delivered from rolling mills 30 days 
earlier than was first planned and con- 
struction of the line began a month 
ahead of the original schedule. Work 
began the middle of November; com- 
pletion will. be about March 1. 


The new line will consist of 337 
miles of 12-in. pipe, paralleling an ex- 


128° 


isting 8-in. line from Midland to Cor- 
sicana, an 8-in. line from Midland to 
Andrews, and an 8-in. loop from An- 
drews to Seminole. The 12-in. section 
will require a total of 29,900 tons of 
steel. 

Corsicana being a junction point on 
Magnolia’s system, crude oil can be di- 
verted either north or south from there 
as demand dictates. 

At Midland, Sweetwater, and De 
Leon stations, which are now pumping 
through the 8-in. line, there have been 
installed two additional units in each 
station. This will increase capacity suf- 
ficiently for the pumping demands of 
the 12-in. line. 


To handle the increased volume of 
crude oil it also was necessary to pro- 
vide additional tankage. A 55,000-bbl. 


- and a 10,000-bbl. tank were erected at 


Sweetwater. At Andrews an 80,000- 
bbl. tank has been provided, at Semi- 
nole a 55,000-bbl. tank, and at Mallett 


in the Slaughter field a 55,000-bbl. 
tank. 


Construction Methods 


The speed with which the line was 
laid is credited to the contractors, who 
by their excellent records had most of 
the line in before the rainy weather be- 
gan. The Oklahoma Contracting Com- 
pany, which laid 252 miles between 
Midland and De Leon, worked two 
gangs, one from Midland east, the other 
from Clyde east. On many days a sin- 
gle gang laid 3 miles of pipe, and on 
some days as much as 4 miles. For the 
best single week of 7 days 107,000 ft. 
of pipe was laid by one crew. Using the 
stove-pipe method of construction, each 
gang consisted of 2 tackers, who also 
ran the stringer beads, and 8 finishing 
welders. Jones and Brooks laid 85 miles 
from Corsicana west, employing the 
pressure welding method. This method, 
about which more will be said later, is 
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comparatively new to oil pipe line con- 
struction, and proved satisfactory. 

The 12-in. line was laid entirely of 
new pipe, part of which was electric 
weld and part seamless. Some of the 
new 8-in. construction is of second- 
hand pipe. Wall thickness is 1% in., ex- 
cept for a total of 22 miles of pipe used 
on the high pressure sides of the sta- 
tions and on river crossings, which is 
0.330 in. 

Generally speaking, no great difh- 
culty was experienced in laying the 
line. Considerable rocky terrain was en- 
countered, but as contractors were 
equipped to cope with such conditions, 
no time was lost in the ditching opera- 
tion. Conventional type ditching equip- 
ment stripped down to the rock, which 
was then shot with dynamite and re- 
moved by dragline. 

None of the river crossings were wide 
enough to prevent their being ditched 
with draglines. The Colorado and Bos- 
que rivers, at the points crossed, had 
only about 100 ft. of water, and the 
Brazos 400 ft. River clamps weighing 
1600 lb. each were spaced 50 ft. apart 
after the pipe had been welded into a 
string, which was pulled into place by 
tractors equipped with winches. The 
pipe was given an 18-in. covering. 

On the west end of the line pipe 
joints were joined by electric arc weld- 
ing and the stove-pipe method of con- 
struction was employed. On the 85 
miles out of Corsicana pressure or fu- 
sion welding was employed, as has been 
mentioned. Details of this method, de- 
veloped by A. L. Forbes of the El Paso 


After cleaning and priming the pipe, 
which operation is shown in the lower 
photograph, the next step was to 

apply coating and wrapper, as 
shown at top 
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Natural Gas Company, have been dis- 
cussed «previously. To obtain proper 
results with pressure welding it is es- 
sential that the pipe ends have an 8- 
deg. outside bevel making an included 
angle of 16 deg. After lining-up in the 
accepted stove-pipe manner, the pres- 


1«Pressure Welding of Pipe Lines,” by A. L. Forbes, 
The Petroleum Engineer, March, 1943, 
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Electric welded section of pipe on 
skids beside ditch ready to be 
cleaned, primed, coated, 

and wrapped 


sure welding clamp holds the ends of 
the pipe in place while an oxyacetylene 
flame is applied around the entire cir- 
cumference through a burner head. An 
initial hydraulic pressure of approxi- 
mately 4000 Ib. is applied at the start 
of heating, and after the ends of the 
pipe are heated sufficiently a 16,000-Ib. 
total pressure is applied suddenly. About 
57 seconds are required to make a com- 
plete pressure weld on 12-in. pipe. 


The entire line was coated with hot 
enamel and wrapped, an asbestos rub- 
beroid wrapper being used on half the 
line and asbestos felt on the other half. 
The coating and wrapper were applied 
to a thickness of 2/32 in. after the pipe 
had first been cleaned and primed. . 

Operating pressure of the line. will 
be 700-lb. discharge at Midland and 
Sweetwater stations, and 800-Ib. dis- 
charge at De Leon. 
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WILL DRILL 15,000 FEET 





with EASE and ECONOMY 








New style Wilson Dise Type 12-Link 
Engine Clutch. Note 12 flexible links 
between Flywheel and Clutch Driving 
Ring; also note Split Adjusting Ring. 
(Illustrated above) 





Write for 
new bulletin 
with complete specifications, 
or refer to 1944 


Composite Catalog. 











WILSON SUPER TITAN 
The Most Powerful Power Rig! 


Yes, a power rig that drills 15,000 
feet with ease and economy. 


This, the Super Titan Model, is the 
newest and largest capacity rig of the 
universally known and used Wilson 
line. 


The drum shaft is made from 9-inch 
alloy steel; the transmission output 
shaft has been increased to 7 inches; 
chains on the drum drives are 2% 
inches double; the drum barrel is 30 
inches in diameter. Other parts have 
been increased in size and strength so 
as to handle three 350 H.P. engines, or 
1050 H.P. rated capacity. 


While designed principally for a 
three engine drive, using engines of 
approximately 350 H.P., additional 
engines can be used if needed for pump 
operation. 


In addition to the many features 
which have made WILSON RIGS world 
famous, eight new improvements are 
being added to the new Super Titan 
Model, which are: 

(1) Vaca-Manual Drum Clutch Con- 
trols; (2) Vacumatic Transmission 
Speed Changer; (3) New Shift Lock on 
Chain Transmission; (4) Improved 
Water Box; (5) Improved Hydromatic 
Brake Coupling; (6) New Method of 
increasing life of Bearings and Shafts; 
(7) New Link Type Engine Clutch 
Flexible Coupling; (8) New Disc Type 
Rotary Clutch with “Lock-Tite” Splined 
Steel Hub. 





MANUFACTURING COMPANY, INC. © WICHITA FALLS, TEXAS 


Export Representative—GUY E. DANIELS—30 Rockefeller Plaza, New York City 
Pacific Coast Distributor—H & B SALES CO., LTD., Long Beach, California 
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Attending the 50,000th gun perforating job 
were Lane-Wells Company and Cities Service 
Oil Company officials. Left to right: R. L. Gregg, 
of Lane-Wells; H. O. “‘Bud" Harder, assistant 
division superintendent in Oklahoma City, and 
Fred A. Lichtenheld, division engineer, both of 
Cities Service Oil Company; Rodney S. Durkee, 
president, R. B. McCullar, Mid Continent divi- 
sion manager, and Irl Spangler, all of 
Lane-We!ls Company 


N January 19, Lane-Wells Com- 
O pany completed its 50,000th suc- 
cessful gun perforator operation in the 
Cities Service Oil Company’s Nettie 
Emerson No. 10, Oklahoma City field. 

The achievement, which marks the 
beginning of Lane-Wells’ 12th year as a 
petroleum industry service company, 
was attended by Walter T. Wells, chair- 
man of the Lane-Wells board, and Rod- 
ney S. Durkee, president, as well as Earl 
Ives, H. O. Harder, D. B. Dow, and 
Fred Lichtenheld of Cities Service. 

During the 11 years since Lane-Wells 
Company introduced the service, the 
gun perforator has profoundly influ- 
enced many of the standard oil field 
practices throughout the world. 

Originally designed for plug-back 
operations to test old wells before aban- 
donment, the Lane-Wells gun perfora- 
tor is now used for selective completion, 
acidization, control of gas-oil ratio, and 
water shut-off. 

The gun perforator made possible 
completions of oil wells with a great 
reduction in the amount of steel re- 
quired. Through use of the service it is 
now possible to get maximum produc- 
tion of oil from a well at lower cost. 


to running gun perforator in the 50,000th well, 

are R. S. Durkee (left), Mrs. R. B. McCullar, and 
Walter T. Wells, chairman of the board 

of Lane-Wells 
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Attending the ceremony on the well floor, prior 





War demands for petroleum prod- 
ucts and restrictions of steel for casing 
wells have accelerated the company’s 
business to the point where the 1943 
gross revenue was more than $5,000,- 
000. 

Lane-Wells perforated its first well 
on December 12, 1932, at the Union 
Oil No. 17 La Merced, at Montebello, 
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Lane-Wells Gun Perforates50,000th Oil Well. 


California. The well had been dead and 
temporarily abandoned for three years. 
It has produced 165,000 bbl. of oil since 
perforating. 

The 25,000th well was perforated 
April 2, 1940, at the Union Oil No. 33 
Hellman, at Dominguez, California. 
The first 25,000 wells were perforated 
in a period of 2666 days, or 9 per day. 

The second 25,000 wells were per- 
forated in 1385 days, or at the rate of 
18 per day. The 50,000th well came 
4051 days after the first job, or at the 
rate of 12 per day. 

The Cities Service Oil No. 10 Nettie 
Emerson, in SE NE SW of 30-11n- 
2w, is at south end of the Oklahoma 
City field. The well originally was 
drilled by the I.T.1.O., field discoverer. 
Some of the former I.T.1.O. men were 
there on January 19 to see the new job. 

Originally drilled to 6392 ft., the 
well was plugged back to 5387 ft., pro- 
duced 64,000 bbl. of oil, and was con- 
sidered exhausted. It was plugged back 
to the Hoover sand zone, perforated 
first on June 10, 1938, and a second 
time in the same zone on July 15, 1939, 
and has produced 183,000 bbl. of oil to 
date. It now is making 4 bbl. of oil and 
44 bbl. of water a day. 
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: INSTALLMENT NO. 80 

“4 VALUABLE and regular feature of The Petroleum Engineer, the Continuous Tables, now in 

he l : their seventh year of publication, were designed to save time and effort for the technician and 

0- the practical field or plant worker. The tables have proved one of the most popular and helpful 

n- departments of The Petroleum Engineer. Data are presented in the simplest form available with many 

“ types of information included that are best presented by curves or nomographs when three or more 

“ variables must be considered simultaneously. 

9, The Continuous Tables have developed as a result of suggestions for new tables, direct con- 
to tributions, and improvements to existing tables by members of the petroleum and related industries, 

nd including manufacturing concerns, who are continually searching for practical information reduced 
ai by computation to tabular form readily applicable to the problems daily confronting them that might 
' otherwise necessitate a more or less tedious calculation. These contributions and suggestions from the : 


industry have resulted in a valuable exchange of information and data coritributing to the progress 
of the industry as a whole. 

This index will be revised monthly. The index for installments 1-12, inclusive, will be found 
in the May, 1938, issue; 13-24, inclusive, in the June, 1939, issue; 25-36, inclusive, in the June, 1940, 1 
issue; 37-48, inclusive, in the June, 1941, issue; 48-60, inclusive, in the June, 1942, issue; 61-72, 
inclusive, in the June, 1943, issue, and 73-79, inclusive, in the January, 1944, issue. 


INDEX TO TABLES 


Index No. Page Issue 
Enthalpy of hydrocarbon liquids (sheet 1) P 237.300.1. 139 Feb. 
Enthalpy of hydrocarbon vapors (sheet 2) P 237.300.1. "141 Feb. 
Isothermal changes in enthalpy for liquid hydrocarbons (sheet 1) P 237.300.11. 143 * Feb. 
Isothermal changes in enthalpy for liquid hydrocarbons (sheet 2) P 237.300.11. 147 Feb. 
Alignment chart for orifice meter calculations (sheet 1) P 615.210. 145 Feb. 
Alignment chart for orifice meter calculations (sheet 2) P 615.210. 149 Feb. 
Pressure drop in gas pipe lines P 622.100. 137 Feb. 


INDEX TO ADVERTISERS IN TABLES 


Page Issue Backing Table No. 


2 
? 


Brown Fintube Co., The (sheet 2) 148 Feb. P 237.300.11. 
Griscom-Russell Co. .... (sheet 2) 142 Feb. P 237.300.1. 
Hazard Wire Rope Division of American Chain and Cable Co., Inc. 138 Feb. P 622.100. 

Hyatt Bearings Division, General Motors Sales Corporation ~&shéet 1) 140 Feb. P 237.300.1. 

Jones & Laughlin Steel Corp. ee (sheet 1) 146 Feb. P 615.210. 

Torrington Company, Bantam Bearings Division , _.._(sheet 2) 150 Feb. P 615.210. 





Vogt, Henry, Machine Co. ... sche (sheet 1) 144 Feb. P 237.300.11. 


























NE LORE! EE 


na 








THE PETROLEUM ENGINEER, February, 1944 





% Without slipping or sliding friction, Diamond 
Roller Chains transfer power smoothly and unfail- 
ingly. Stress is divided over many teeth,—separat- 
ing force is absent, and long years of outstanding 
performance have made Diamond Chains first choice 
by leading rig and equipment manufacturers for 
many years. Diamond transmissions have made his- 


tory in the oil field. 


Today, efficient and compact Diamond Motor 
Drives are helping greatly in speeding up produc- 
tion of munitions and armament—and our capacity 
is being taxed to the limit to supply Diamond Chains 
for direct use on War machines—tanks, airplanes, 


destroyers, mine sweepers,—on the gun mounts and 


POWER TRANSMISSIONS LIKE THESE 


turrets of cruisers and battleships,—and for the 
timing and auxiliary drives of the thousands of 
diesel and gasoline engines used on Naval and 
cargo vessels,—dall services in which unfaltering 


performance is of vital importance. 


As in the past, experienced Diamond Chain engi- 
neers will be glad to make recommendations. If you 
are considering new models or redesigning present 
equipment, you can save time by taking advantage 
of the storehouse of power drive data that we have 
available for you. ... DIAMOND CHAIN & MFG. 
CO., 441 Kentucky Avenue, Indianapolis, Indiana. 
Tulsa Office: 2238 Terwilleger Boulevard. 
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Tae PETROLEUM ENGINEER’s Continuous TaBLeEs (INSTALLMENT No. 80) : 
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- Putting non-preformed wire rope’on your machines is like putting shackles 
on a policeman. You shouldn’t expect a wire rope that is twisted tightly, i 
and under constant tension, to operate well or long. YW 


In Hazard LAY-SETt Preformed every wire and strand is pre-shaped to the i! / 
exact curve it assumes in the finished rope. That’s why LAY-SET is at ease, ry y 
relaxed, free to work and work willingly. Being free of torsional stress, il) | 
Hazard LAY-SET Preformed lasts longer, gives you greater dollar value. Be i 


sure your next rope is Hazard LAY-SET Preformed... 

Ever since Pearl Harbor, and even before, Hazard LAY-SET Preformed has . it | 
been saving time and money for the Government, the Armed Forces, and a | 
the taxpayer. 1) 
HAZARD WIRE ROPE DIVISION «© Wilkes-Barre, Pa., Chicago, 
Pittsburgh, Fort Worth, Houston, Wichita, San Francisco, Denver, Los Angeles / 


Distributors in all important oil field centers 


AMERICAN CHAIN & CABLE COMPANY, INC. © BRIDGEPORT, CONNECTICUT , ¥ 


HAZARD LAY-SET Griyfor ae ROTARY LINES 
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Tae PETROLEUM ENGINEER’s Continuous TaBLEs (INSTALLMENT No. 80) : P 237.300.1 
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—Chart by George Granger Brown, University of Michigan. 
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they need to win. 


HYATT ROLLER BEARINGS SERVE SILENTLY, ACCURATELY, EFFORTLESSLY 
WHEREVER GEARS, SHAFTS, AND WHEELS TURN 






HYATT BEARINGS DIVISION +» GENERAL MOTORS CORPORATION + HARRISON, NEW JERSEY 


THE PETROLEUM ENGINEER, February, 1944 








JION ONNOd wad NLS 


8 


oO 
Pe) 


ty of Michigan. 


P 237.300.1 


sversi 





bee 
ana 
+ 
+ 


—Chart by George Granger Brown, Un 


PRESSURE [11 
Or 


+ 


TEMPERATURE °F 


AND 32 


AT ZERO PRESSURE 
ABOVE 


ENTHALPY OF HYDROCARBON VAPORS 
LIQUID AT ZERO 


60 


TEMPERATURE “F 


Ad WHLN3 











40 
THE PETROLEUM ENGINEER, February, 1944 





3 
fe} 
a 
: 
& 
z 
e 
5 
° 
3 
O 
na 
ff 
al 
& 
o 
rx 
= 
2) 
bal 
9 
; 
fad 
m2 
a 








1B. 


YEARS OF PERFORMANCE Ripstcpeee am YEARS OF EXPERIENCE 












duction basis for quick shipment 


Triple G-FIN SECTION... ~ 
Stack of four TWIN G-FIN UNITS SOLD a particularly compact, 
SECTIONS connected in series light-weight unit requiring 
for greater temperature range minimum head room 
G-FIN STORAGE TANK OIL HEATER 


cronts, toe, shellondnte wit MC (dg VM dd 


fectiveness than with bare tubes. 








Au claims for TWIN G-FIN SECTION design... 
construction ... ratings ... performance ... are 
based upon unmatched length and range of expe- 
rience and service records. 


That's why these units are being used on a greater 
variety of heat transfer services than any other de- 





sign on the market, and why so many users order 
‘additional TWIN G-FIN SECTIONS after a trial 
installation. Fn peg 

THREE stars for con- 


THE GRISCOM-RUSSELL CO., 285 Madison Ave., New York 17, N. Y. ———— 
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The Univertal Heat Exchanger 
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Tue PETROLEUM ENGINEER'S Contmvous TABLES (INSTALLMENT No. 80) 
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FOR THE REFINERY 


HENRY VOGT MACHINE COMPANY, INC. 


LOUISVILLE, KENTUCKY 
Branch Offices: New York - Chicago - Cleveland -. Philadelphia - Dallas 
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THe PETROLEUM ENGINEER’s Continuous TABLES (INSTALLMENT No. 80) 


Sheet .1 















































































































































P 615.210. 
ALIGNMENT CHART FOR ORIFICE METER CALCULATIONS 
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4 - . rs Example: 
iven: Flange tap connections; pressure base 8 oz., 14. -3 Pipe size, Given: Pi ions ; base, 14.4 Ib.; pi ize, 4-in. 
in, ge orilce dia Grins coecient, 108.20 > 69660 equal — OS Pregure, 230 Ib. gies dented iflerenial, 32 ins and deste 
Required : Volume in "Mcf per our at 8 oz., 14.4 ib. , volume, — Mcf per day. 
— — lines on chart for this example show volume equal Required : Proper orifice size. 
Factors to change from a pressure base at 14.4 lb. per snes Sa See agreed nay Tigh sag secre phe. 
sq. in. abs. to some other contract pressure base 1000 Mcf on scale D until it crosses the coefficient scale E. Now divide 
10800 by 24 hours and obtain 450, the hourly coefficient. From the 
New pressure base Factor “aio Basic Orifice Coefficients, the proper orifice diameter will be 
‘4 . 
4 oz.—14.4 0.9829 NOTE: This chart to be used in conjunction with Sheet 2 containing basic 
8 oz.—14.4 0.9664 orifice coefficients—pipe taps and flange taps. Key to chart is in 
10 oz.—14.4 0.9584 upper left corner. . 
2 Ib.—14.7 0.8623 —Chart by W. D, Parkes, United Gas Pipe Line Company. 
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LAUNDERED COAL IMPROVES STEEL 


At the steel plants, coal is laundered by washing and drying to 
rid it of impurities. This operation, as well as others born of coal 
research —the sampling, testing and blending of coal at the 
mines—contributes to production of stronger, cleaner-burning 
coke, the fuel for blast furnaces. With better coke, more and better 
iron is produced and the tonnage and quality of steel improved. 


Research at the mines and limestone quarries and in the steel 
plants, improves and safeguards quality and advances production 
of new steels which are now helping to win the war. After the 
wart is won, these new steels will continue to serve America by 

contributing to peace-time prosperity. 





JONES & LAUGHLIN STEEL CORPORATION 
PITTSBURGH, PENNSYLVANIA 


Jat | 
STEEL CONTROLLED QUALITY STEEL FOR WAR 
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View of rear end with studs 
removed,— showing the cover plate 
backed off to clear adjacent sec- 
tions, ready to be rotated on the 
swing bolt. 


% You can “bank” Brown Fintube Sectional Exchangers as high 
or as wide as you want—saving space and simplifying the founda- 
tions—minimizing piping and installation charges—and making 
it easy and convenient to substitute one exchanger or group of 
exchangers, for others that are due for inspection and maintenance, 
thus insuring continuous, uninterrupted operation at all times. 


Access to the interior of amy exchanger in the entire bank—due 
to Brown Fintube’s Non-Removable Rear End construction—is 
quick and easy—see views above. You don’t need special tools. 
There are no heavy members to remove—lower to the ground 
—then raise up and put back on again. 


Compact mounting is only one advantage of Brown Fintube’s 
newly introduced Type BFT-1 Sectional Exchangers. For full 
details send for Bulletin No. 432. It contains dimensions of standard 
units and other data of much interest to engineers. 





























View after cover plate has been 
rotated 180° ,— swing bolt tight- 
ened and one pron replaced, 
showing clear unobstructed 
entrance to the interior. 





Brown Integrally-Bonded Fintubes 
are used in all Brown Fintube 
Heat Exchangers,— are available 
in Exchangers made by most other 
manufacturers,— and are ideally 
suited for many other heating and 
cooling services. Furnished in 


plain, “longitudinal,” or “cut and 
twisted” types,— wide range of 
sizes in low carbon or special steels. 
Design assistance furnished gladly. 


mu BROWN FINTUBE ... 


125 FILBERT STREET © ELYRIA, OHIO 
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iy THE NEWS 


WITH TORRINGTON BEARINGS 





CALIFORNIA STEEL PLANT of Kaiser Company Inc.’s Iron & Steel Division went into operation 
last fall, rolling out steel sheets and plates for the West Coast industry’s needs. This big, three- 
high rolling mill, built by Lewis-Foundry & Machine, is equipped with four-row tapered roller 
bearings illustrated below, designed and built by Torrington’s Bantam Bearings Division. 














1. THE CURTAIN OF FIRE thrown up by anti- 
aircraft batteries of our modern Naval units 
is the most effective ever developed. The ex- 
treme accuracy and precision of the gun con- 
trol mechanisms are aided by the use of anti- 
friction bearings like those shown below. 


veneenttd 
Ht 


2. TEN FEET IN DIAMETER, these are races for 
gun mount bearings for the 5” twin anti- 
aircraft guns. Held to tolerances of .002” in 
diameter, .001” parallelism, Bantam engi- 
neers devised special methods for machining 
and gauging the giant rings where the change 
of a few degrees in temperature would cause 
dimensional changes greater than the speci- 
fied tolerance. 


» ¥ 

3. RETAINING CAGES STAMPED FROM STEEL 
were also designed by Bantam engineers to 
reduce weight, conserve critical material. 
Shown here is a typical “‘stamped”’ cage for 
33-inch diameter thrust roller gun mount 
bearing. Retaining cage for the 10-foot diam- 
eter bearings are of similar design, but 
constructed in eight segments and welded 
together on assembly. For your special bear- 
ing needs, you will find Torrington’s experi- 
ence in the design and manufacture of anti- 
friction bearings of every major type helpful 
in the solution of your bearing problems. 
Turn To Torrincton for your bearing needs. 





X-SECTION of the 21.500’ OD 4-row tapered 
roller bearing used on the working rolls of 
the three-high mill shown at top. There are 43 \ 
rollers per row. Radial capacity at 100 R.P.M. 
is 550,000 pounds; thrust capacity, 168,000 
pounds. Design and manufacture of large and 
special bearings to precision and ultra-pre- 
cision limits is a major part of the service of 
Torrington’s Bantam ings Division. 


TorrinGrTo 








STRAIGHT ROLLER - TAPERED ROLLER - NEEDLE - BALL 
THE TORRINGTON COMPANY + BANTAM: BEARINGS DIVISION 
SOUTH BEND 21, INDIANA 


Bearinos 
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Gas Compressor Station Design 
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by B C . tad 


xt Factors to be considered for long-range 
efficiency, stability, and economy 


Consulting Engineer, The Cooper-Bessemer Corporation 


HE intensive need for gas and gas 

derivatives in the production of 
synthetics, plus the increased life ex- 
pectancy of oil fields afforded by mod- 
ern methods of cycling and pressure 
maintenance, and the trend toward 
prohibiting wholesale waste of gas given 
off by producing oil wells, are three of 
the principal factors that point to an 
even further expansion in gas usage now 
and after the war. 

In the light of these facts, it seems 
logical to assume that many additional 
gas compressor stations will be needed 
despite the promised conversion of a 
large share of wartime compressor in- 
stallations to postwar use. 

In planning current gas compressor 
installations it is, therefore, appropriate 
to consider the factors that lead to long- 
range efficiency, stability, and economy 
so that thé greatest possible benefits can 
be realized from the initial investment. 

Although the modern gas compressor 
station is the result of practical experi- 
ence and the application of engineering 
principles over a considerable period of 
time, even today we find there are 
changes that can be made in design that 
will improve efficiency. The first com- 
pressor stations consisted of non-con- 
densing steam engine belt driven gas 
compressors and were followed by the 
direct driven steam compressors in 
which the compressor piston rod was a 
continuation of the steam engine pis- 
ton rod, the compressor cylinder being 
mounted at the rear of the steam cylin- 
der. The first gas engine driven com- 
pressors were those in which a gas en- 
gine cylinder had replaced the steam 
cylinder on the steam engine bed or 
main frame. The cheapness and avail- 
ability of natural gas aided the develop- 
ment of the gas engine and, at the turn 
of the century, the progenitor of the 
modern horizontal direct driven gas en- 
gine powered gas compressor was 
evolved. Since that time great strides 
have been made both in the design and 
dependability of the gas engine driven 
compressor and its auxiliaries. 


Foundations 


In order to give a clear picture of 
what a modern main line compressor 
station would consist of, the following 
description is given. The base for all 


compressor foundations should be a mat 
extending under and beyond all com- 
pressor foundations unless these foun- 
dations rest upon solid rock, in which 
case the foundations should be insulated 
from the rock by some vibration damp- 
ening material such as cork. The mat 
should be large enough to extend to 
within a foot or so from the building 
foundations, but should never extend 
to or under the building foundations, as 
this would transmit any engine vibra- 
tion to the building walls. 

If the ground at the station site is 
insecure, piles should be driven to solid 
ground with the outside row of piles 
sloped with their tops toward the center 
of the mat. The tops of these piles 
should be incorporated in the bottom of 
the mat by means of reinforcing steel. 
This will prevent, as much as possible, 
transmission of the engine vibrations to 
adjacent structures. All compressor 
foundations in any one building should 
be set on the mat in that building and 
securely anchored to it. This is the best 
means of breaking up any horizontal 
shaking forces as the shaking forces of 
one unit will have a tendency to coun- 
teract the forces of another unless all 
units are synchronized, a condition that 
does not exist in a compressor station 
except for short periods of time. The 
lower or tension side of the mat should 
be well reinforced and keys should be 
cast into the top of the mat at those 
surfaces where the compressor founda- 
tions are to rest so as to tie the mat and 
the compressor foundations into one 
solid mass. 

The question of whether a compres- 
sor station should have a basement has 
been discussed pro and con for many 
years but the convenience of a basement 
outweighs any additional cost that may 
be caused by its construction. 

The station basement should be built 
high enough and the basement piping 
should be so arranged as to allow plenty 
of head room and working space around 
the piping, and should be provided with 
facilities for proper ventilation. Most 
basements are now built with but half 
of their height below ground level, 
which allows for the installation of full 
size windows in the basement and makes 
it available for the storage of spare parts 
and operating stores such as oil and 
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waste. Room for placing a bench for 
light repair work can also be found in 
the basement making it handy for the 
repair crew on rush repair jobs. 

The compressor foundations should 
be keyed into the mat and well rein- 
forced at all points subject to tensile 
stress. All foundation bolts should be 
surrounded by a pipe or duct whose 
diameter is at least 2.5 times the di- 
ameter of the bolt and extends into the 
foundation for a distance of at least 15 
times the diameter of the bolt. These 
ducts should be kept free of concrete 
when the foundation is poured. This is 
done to facilitate lowering of the en- 
gine base over the foundation bolts. In 
the case of large horizontal units where 
the foundation bolts are very long, the 
duct runs down to the foundation wash- 
er so that the bolt can be removed when 
the engine main frame is skidded onto 
the foundation. The foundations are 
generally built with a step or shelf in 
them approximately 14 in. below the 
floor line, which acts as a support for 
the floor beams. A step or shelf may also 
be put in the building wall foundation 
for the same purpose. When the floor is 
poured a strip of insulating material 
such as pitch impregnated felt at least 
1 in. thick is placed between the edge 
of the floor and the foundations. This 
prevents any horizontal forces from be- 
ing transmitted from the engine found- 
ation to the building wall. By judicious 
spacing of the foundations no additional 
supports for the engine room floor will 
be necessary in the basement, leaving all 
basement passageways unobstructed. 

When grouting an engine the grout 
should never exceed 1 2 in. in thickness 


» and should be virtually the same thick- 


ness over the entire foundation top. 
This eliminates excessive and uneven 
shrinkage, which might throw the unit 
out of line after the grout has dried. All 
leveling wedges and plates should be 
removed after the grout has set. 


Cooling System 


Although the lack of clean scale-free 
cooling water wrecked more gas engine 
installations than any other one thing, 
this fact was not appreciated by the 
operators until a few years ago. The 
days when the engine cooling water is 
taken from a creek, pond, or open cool- 
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ing tower basin should be over for all 
gas engine installations except those of 
the most temporary nature. In the 
earlier gas engine installations the tem- 
perature differential between the in- 
coming and outgoing water was any- 
where from 40°F. to 100°F. These large 
temperature differences caused undue 
strains in the engine cylinders and cyl- 
inder heads and no doubt were the cause 
of many a piston seizure, when the 
piston was not water or oil cooled. The 
present day practice is to hold the tem- 
perature differential at 20°F. or less 
with resultant better operation and 
lower maintenance costs. This involves 
the use of larger circulating pumps 
than formerly, but in the long run will 
decrease maintenance sufficiently to off- 
set the cost of the additional pump ca- 
pacity. 

The ideal system is a closed cooling 
water system. In an open cooling water 
system where the water is cooled by 
means of a cooling tower the daily 
make-up water is never less than 5 per 
cent, which causes an accumulation of 
mud or sludge in the cooling water 
tower basin great enough to necessitate 
the draining of the system and cleaning 
of the tower basin every few months if 
the formation of scale in the engine 
jackets and cylinder heads is to be held 
to a minimum. Then, too, the faculty of 
water in an open system of absorbing 
oxygen in the form of air makes the 
oxygen loaded water highly corrosive 
when it is heated and the oxygen is re- 
leased in the engine jackets and heads. 
This is particularly true in water cooled 
piston rods as the oxygen will attack 
steel with greater avidity than cast iron. 
In a closed system the amount of make- 
up water is almost negligible provided 
the system is free from leaks. The most 
reliable closed system is one where the 
pump draws the water from the over- 
flow tank or standpipe and forces the 
water through the heat exchanger and 
the engine to the overflow in the over- 
flow tank or standpipe. The overflow 
tank or standpipe should have its cover 
vented to the atmosphere and be so con- 
structed that the water surface exposed 
to the air is a minimum. The overflow 
line from the engine should enter the 
standpipe a short distance below the 
normal level of the water in the stand- 
pipe so as to prevent any splashing, as 
this would increase the amount of air 
dissolved in the water, but should be 
high enough to provide for a continu- 


ous slope upward from the engine to the © 


standpipe. This will release any en- 
trained air or gas in the cooling water 
stream, in fact, all piping should have 
an upward slope from the time it leaves 
the pump discharge until it enters the 
standpipe. 

If, due to necessities of design, the 
water piping must deviate from a con- 


152 


s 


tinually rising line at any point, an 
automatic air vent or a small bleeder 
line should be installed at the high point 
in this line. The systeg should be filled 
with treated water of approximately the 
following analysis: 

Dissolved oxygen: Preferably zero, but not more 
than 0.05 cc. per liter. 

pH value: Not less than 8. 

Oil: None. 

Suspended solids: None. 

Hardness: Calcium and magnesium sulphates 
added, not more than 15 parts per million. 
Calcium and magnesium carbonates added, 

not more than 75 parts per million. 
Organic matter not more than § parts per 
million. 
Chloride not more than 6 parts per million in 
terms of chlorine. 


Any make-up water should be of the 
same analysis. 

There are many types of water treat- 
ment. The simplest of these is the zeo- 
lite process, which removes the calcium 
and magnesium compounds by substi- 
tuting sodium for the base in these com- 
pounds. The lime-soda process, which 
changes the soluble calcium and mag- 
nesium bicarbonates to insoluble com- 
pounds that are precipitated and filtered 
out, is somewhat more complicated and 
expensive than the zeolite process but 
is also more efficient. These treatments 
remove the scale forming compounds 
from the water and in addition to these 
there are treatments with potassium or 
sodium dichromate to prevent oxygen 
corrosion and treatments with chlorine 
or copper sulphate to prevent the 
growth of algae or other micro-organ- 
isms. 

In order to maintain a nearly con- 
stant differential temperature between 


the inlet and outlet water temperatures, . 


an automatic bypass should be installed 
around the heat exchanger. This bypass 
is actuated by the temperature of the 
water leaving the engine and should the 
outlet temperature of the unit fall be- 
low the predetermined temperature the 
bypass will allow enough water to by- 
pass the cooler to raise the temperature 
at the engine outlet. This type of regu- 
lation is based on a heat exchanger large 
enough to take care of the entire output 
of the engine at peak loads with a con- 
stant supply of raw water. 

Another method of arriving at the 
same result is to regulate the flow of 
raw water to the heat exchanger by 
means of an engine outlet water tem- 
perature controlled valve. By this means 
some heat is taken from the jacket water 
ahead of the engine and keeps a con- 
stant temperature at the outlet. This 
system requires a raw water pump of 
sufficient capacity to take care of the 
cooling at peak conditions. This system 
is generally used when raw water is 
used for other purposes. and an abun- 
dant supply is available. For best results 
the oil coolers should be served from a 
water system separate from the main 
engine water supply. All water piping 





should be calculated for water velocities 
not exceeding 4 ft. per sec. and in case 
this velocity creates too great pres- 
sure drop due to long pipe lines, the pipe 
size should be increased. The quantity 
of water necessary to cool an installa- 
tion containing 1000 b.hp. in main 
units is 525 gal. per min. for a 20°F. 
differential, 700 for a 15°F. differen- 
tial, and 1050 for a 10°F. differential. 
These quantities contain the cooling 
water necessary for the auxiliary en- 
gines and other auxiliaries requiring 
cooling, and are based on the heat dissi- 
pation of an oil cooled piston 2-cycle 
engine with water cooled exhaust mani- 


folds. 
Air Filters 


One of the most necessary accessories 
in a gas engine compressor station is an 
air filter on the free air line to the en- 
gine. Until one has seen the effects of 
an air filter, it is hard to believe that 
stations situated just west of the Alle- 
ghenies should require an air filter, but | 
in most cases the atmosphere around a 
gas compressing station carries enough 
abrasive grit to warrant the installation 
of an air filter. 


An excellent example of what an air 
cleaner can do was indicated by an in- 
spection of a compressor station located 
in the dust bowl. In this station the No. 
1 unit was equipped with an air filter 
having a constantly traveling filter belt 
moving through an oil bath at its lower 
turn. The filter was installed about one 
year after the unit was placed in serv- 
ice. The other three units in the station 
were without air filters. After this sta- 
tion had been in operation for 11 years 
the maximum wear in any cylinder on 
the unit having the air filter on its free 
air line was 0.033 in. with an average 
wear over all eight cylinder ends of 
0.025 in., making the average yearly 
wear for the unit a little more than 
0.002 in. per year. This is excellent 
operation. The other units in this sta- 
tion operating under the same condi- 
tions but without air filters had an av- 
erage wear of 0.018 in. per cylinder 
end per year, or an average total wear 
of 0.198 in. per cylinder end through- 
out the 11 years of operation. In cases 
of this kind the air filter would allow 
the engine with the filter attached to 
operate nine times as long as the engines 
without the filter before the reboring 
point was reached. This is concrete evi- 
dence that the cost of the air filter is re- 
paid many times over by reducing the 
wear on the engine cylinders. 


In installing an air filter care must 
be taken to provide a filter large enough 
that the restriction produced by the 
filter does not create too great a pres- 
sure drop between the outside atmos- 
phere and the engine cylinder. This 


must be watched more closely in a 2- 
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cycle unit than in a 4-cycle unit, due 
to the fact that a slight pressure drop 
in the air going to the scavenging cylin- 
der of a 2-cycle unit will produce a 
greater effect on the maximum power 
that the engine can develop than it 
will in a 4-cycle unit. In both 2-cycle 
and 4-cycle units any restriction in the 
free air line will tend to enrich the mix- 
ture in the cylinder and cause the en- 
gine to run hotter than normal. This 
condition may cause overheating of the 
pistons and cause them to seize. 


Exhaust 
The 2-cycle engine is more critical 
in regard to the length of its exhaust 








pipe than the 4-cycle engine. All 2- 
cycle engine builders have conducted 
experiments on their product, the re- 
sults of which are available to the pur- 
chaser. These experiments were con- 
ducted to ascertain the most favorable 
length of exhaust line to use on any one 
particular unit. If a muffler is included 
in the exhaust line, its effect should also 
be included as it will affect the length of 
the exhaust line between it and the en- 
gine and between it and the atmosphere. 


Oil Cooler 
If the compressor is equipped with 


oil cooled power pistons an oil cooler 
is a necessity and should be so chosen 
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that the pressure drop through the 
cooler will be minimized, and at the 
same time a maximum heat exchange 
capacity will be provided. These cool- 
ers should be constructed so that the 
tube bundle can be removed for clean- 
ing. No matter how clean the filter may 
keep the oil, there will always be some 
sludge settle out in the oil cooler. The 
cooling water circuit that supplies the 
water to the oil cooler should be di- 
vorced from the main compressor cir- 
cuit as there may be times when the 
compressor is forced to operate at high- 
er temperatures than are correct for the 
oil system. 


Oil Filters 


As in most oil cooled piston engines - 
lube is circulated as a coolant, the lube 
oil system must contain filters that are 
capable of taking care of the full flow 
of the lube oil. In addition to this most 
units also have a waste type by-pass or 
bleeder filter that removes the finer 
particles and sludge from the lube oil. 
As these filters are very efficient the 
outlet from them may be by-passed 
through the cylinder lubricator tanks in 
order to keep a constant level in these 
tanks. 


Piping 

In the past the amount of gas de- ° 
livered by a compressor station has been 
used as a basis for calculating the pipe 
sizes used in that station. This method 
of calculation assumes that the gas is 
flowing in a continuous stream from 
the compressor during the time it is in 
operation. What actually happens is 
that the compressor takes in gas dur- 
ing only a portion of its entire stroke 
and discharges the gas during only a 
portion of the next stroke, the amount 
of gas taken into the compressor cylin- 
der and delivered by it during one revo- 
lution being dependent upon the vol- 
umetric efficiency of the compressor 
cylinder. The rate at which the gas is 
taken in or discharged, .however, de- 
pends upon the velocity of the piston 
during the time the gas is flowing to or 
from the compressor cylinder. 


For example, in a double acting com- 
pressor cylinder having a piston dis- 
placement of 100 cu. ft. per min. when 
operating at a speed of 300 r.p.m. and 
and having a volumetric efficiency of 
85 per cent during the suction stroke 
and a volumetric efficiency of 35 per 
cent during the discharge stroke, the 
cylinder will then take in 0.2833 cu. 
ft. of gas during one revolution of the 
crank and discharge 0.1167 cu. ft. of 
gas during the same period. If the com- 
pressor cylinder driving mechanism has 
a crank to connecting rod ratio of 1 to 
5, the time consumed during the suc- 
tion stroke, measured in the time of one 
stroke, will be 72.14 per cent of the 
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handling of your valves. 


The BENDIX-CORY SAFETY INTERLOCK illustrated 
gives absolute control over the opening and closing of the 
valve to which it is attached...and, by use of an interlock 
key, can also control the position of this valve in relation 
to any number of other valves. The unit is wholly me- 
chanical, and fully adjustable to compensate for valve wear 
—one of a number of interlocks specially designed for 


valve protection. 


As safety men of the Bendix “Invisible Crew,” 
BENDIX-CORY SAFETY INTERLOCKS are dependable 
guardians for your pipe-lines. Write for full information. 
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*TRADE MARK OF BENDIX AVIATION CORPORATION 


pr eames 


Products of this division are members of 
“The invisible Crew’’— precision equipment which 
30 Bendix plants from coast to coast are speed- 
ing to our fighting crews on world battle’ fronts. 
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In chemical industries, synthetic 
rubber plants, oil refineries...any 
plant, piping precious or poten- 
tially hazardous fluids. ..‘a mistake, 
whether unintentional or deliber- 
ate, in adjusting a chemical pipe-line valve can prove both 
dangerous and costly. But prevention of these human errors 
is easy and infallible with BENDIX-CORY* SAFETY INTER- 
LOCKS...the locks that say “No!” to unauthorized 
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forward stroke and 76.74 per cent of 
the return stroke or 74.44 per cent of 
the time of one revolution. As the time 
of one revolution is 0.003333 min., the 
time required for the compressor cylin- 
der to take in 0.2833 cu. ft., which is 
the quantity of gas taken in during one 
revolution, is 0.002481 min. Then the 
average rate at which the compressor 
cylinder takes in gas is 114.3 cu. ft. per 
min. This means that the suction pipe 
leading to the compressor cylinder must 
be capable of handling gas flowing at 
the rate of 114.3 cu. ft. per min. instead 
of 85 cu. ft. per min. as 114.3 cu. ft. 
per min. is the average rate of flow to 
the compressor cylinder during the time 
that it is taking in gas. If the pipe is 
calculated on 85 cu. ft. per min. it will 
have 74.4 per cent of the proper area. In 
the same manner we find that this com- 
pressor cylinder will discharge gas dur- 
ing 40.44 per cent of one revolution or 
0.001348 min. during which time 
0.1167 cu. ft. is discharged at an av- 
erage rate of flow of 86.6 cu. ft. per 
min. A discharge line based on the dis- 
charge capacity of 35 cu. ft. per min. 
would have 40.4 per cent of the re- 
quired area. 


If the pipes leading to and from a 
compressor cylinder are too small the 
pressure drop through lines will decrease 
the capacity of the compressor cylinder 
and will increase the power to compress 
a unit volume of gas. This is often the 
reason why compressor stations that are 
correctly designed so far as compressor 
horsepower and capacity are concerned 
do not deliver their rated capacity or 
are overloaded when put into operation. 


The intercoolers in a two stage in- 
stallation and the aftercoolers in any 
installation should be calculated for 
pressure drop using the average rate of 
flow as outlined above. A restriction 
here can cause as great a power and 
capacity loss as too small a pipe size. In 
a station containing more than one 


compressor the headers connecting these - 


compressors should be large enough to 
take care of the gas flowing to or from 
the compressor cylinders when all units 
are synchronized basing the rate of flow 
upon computations similar to those 
given above. If this is not done the 
capacity of the station will be decreased 
and the horsepower per unit volume in- 
creased. Horsepower losses have become 
as high as 33 per cent of the productive 
horsepower in some instances where the 


piping was known to be undersize. : 


When two or more compressor cylin- 
ders on the same service are mounted on 
the same unit the installation of a large 
header supplying all the cylinders will 
increase the efficiency of the unit. On 
single cylinders the installation of an 
intake and a discharge tank will in- 
crease the compressor efficiency and also 
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tend to mitigate any pulsations set up 
by the compressor. 


Theoretically it requires less horse- 
power to compress gas in a two stage 
compressor than in a single stage com- 
pressor for any set of conditions, but due 
to the additional mechanical friction 
and valve losses this is not true actually. 
The two stage horsepower curve lies 
above the single stage curve until ap- 
proximately 4.5 compressions are 
reached and from this point the two 
stage installation will require less horse- 
power than the single stage. The divid- 
ing line between single and two stage 
compression in any particular installa- 
tion, however, depends not only on the 
installed horsepower but also on the 
economies of the installation and this in 
turn depends upon so many variables 
that it is a lengthy problem in itself. 


Safety Devices 


The newer compressors can be 
equipped with a number of safety de- 
vices and controls. The common safety 
devices such as the overspeed stop, and 
the safety stops actuated by low lube oil 
pressure, high cooling water tempera- 
ture, and subnormal cooling water flow 
have been in existence for some time. 
Now we have safety devices that can 
be attached to the bearings that will 
shut down the unit if the bearing tem- 
perature becomes excessive or if the play 
in some of the moving parts becomes 
too great. 

The number of controls that can be 
used on a present day compressor are 
many, and with various combinations 
practically any type of operation can be 
controlled. The output of a compressor 
may be regulated by the suction pres- 
sure, the discharge pressure, or the 
quantity of gas compressed. The quan- 
tity of gas compressed can also be varied 
automatically by changing the speed of 
the compressor up to a certain point and 
by clearance pockets from there on un- 
til the output of the compressor is zero. 
The torque of a compressor can be con- 
trolled so that in an installation called 
upon to handle a wide range of suction 
and discharge pressures there can be no 
danger of overloading the unit when 
pressure conditions exist that might 
damage the working parts of the ma- 
chine. This is done by unloading the 
compressor cylinder when it is operat- 
ing in an unfavorable pressure range. 
In other words, the output of a com- 
pressor, or the pressures, can be con- 
trolled by almost any factor involved 
in the operation of the compressor. 


Compressor Buildings 


The use of medium speed engines for 
driving compressor cylinders has de- 
creased the size of the buildings neces- 
sary to house the main units in a com- 
pressor station. Taking a 6000 hp. main 


line station consisting of six 1000 V- 
type engines as an example, we find that 
the floor space required is 0.7563 sq. ft. 
per hp. and the cubic content required 
is 12.634 cu. ft. per hp. In this arrange- 
ment we have allowed 10 ft. between 
the end engines and the end wall and a 
5 ft. alleyway around all units. The 
same horsepower in slow speed engines 
would require 1.737 sq. ft. per hp. and 
24.313 cu. ft. per hp. Also, there is 
quite a saving in concrete in engine 
foundations. The medium speed engine 
requires 140.cu. yd. and the slow speed 
engine 250 cu. yd., a saving of 90 cu. 
yd. or 36 per cent. 

The standard main line station build- 
ing generally consists of a steel frame- 
work resting on a solid concrete base- 
ment wall that is carried up to the main 
floor level. The basement floor is gen- 
erally not more than 4 ft. below the 
grade line, which allows the compres- 
sor piping to come out of the station 
above grade. The outside headers are 
then laid on concrete supports and all 
outside valves are in plain sight of the 
station operators. Catwalks are built to 
each valve for the convenience and 
safety of. the operators. A solid brick 
wall is carried from the floor to the top 
of the window sill and corrugated tran- 
site is used for the rest of the wall and 
roof. The windows are steel sash venti- 
lating type and should be as air tight as 
possible. Although considered a need- 
less xpense by some operators, an over- 
head crane of some sort is essential in 
reducing the maintenance cost. This 
crane should have a capacity of not less 
than two tons. 

The heating of a compressor station 
building can be done by an exhaust gas 
furnace or boiler that is supplemented 
by a gas or oil fired boiler for emer- 
gencies. In the dust bowl area some sta- 
tions are supplied with water-washed 
air, which has considerable bearing up- 
on the maintenance cost of units in this 
region. Another innovation is the plac- 
ing of the motor driven water pumps in 
a dog house at the cooling tower and 
having them remote controlled from 
the switchboard in the auxiliary house. 
This decreases the leagth of the water 
lines and also decreases the size of the 
auxiliary building. The auxiliary build- 
ing is of the same general construction 
as the main building but does not have 
a basement. In it-are the auxiliary en- 
gines direct-connected to generators, 
the air starting compressors, the station 
office, spare parts and supplies store 
room, lockers, and wash room. 

The foregoing analysis of a modern 
compressor station is general and each 
installation will have its own peculiar 
problems, but, if at all feasible, the 
points outlined should be carefully 
studied and incorporated in the design 
of any compressor station. 

wee 
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Fifteen years ago in a shallow cable-tool well in 
Alsace, France, Conrad and Marcel Schlumberger gave 
expression to an idea that has played a tremendous 
part in the discovery and economical development of 
American oil reserves .. . electrical well logging. 
As a result of this early experiment, Schlumberger 
Well Surveying Corporation was organized in 1934 
to introduce commercial electrical well logging in 
the United States. In the ten years since the first 
‘Schlumberger’ was made on American soil, the 
company has completed more than 100,000 electrical I 
well logs in domestic fields, thus lending inestimable 
aid to the establishment of oil reserves so essential 


to victory. 


THIS IS SCHLUMBERGER’S 10th ANNIVERSARY *1934°1944 








ORBIT 
VALVES 


ARE BUILT TO "TAKE IT" 








ORBIT FLOW 
LINE VALVE 


A full round opening valve 
that operates easily under 
high pressures. No grease 
required to effect a seal. 
Compact in design, yet 
built to ‘‘take it.” 








YOUR ORBIT VALVES 


willlast for the duration. 
Meanwhile, if you have any 
questions regarding their 
care or maintenance, write us. 











OIL WELL 
IMPROVEMENTS 
co. 


Since 1912 


TULSA, OKLAHOMA 
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Running Tour 


WITH MEN IN THE INDUSTRY 





WILtiAM Epwarp RaMSsEY, 56, one 
of the two Ramsey brothers who pion- 
eered in the Oklahoma oil industry, 
died January 31 at his home in Pacific 
Palisades, California. Native Texans, W. 
E. and his brother, W. R., grew up in 
Oklahoma and made a fortune in oil. 
They went to California and played a 
part in oil development there. 

ER. RE 


WELDON Hitt, oil editor of the 
Houston, Texas, Post, has resigned to 
become associated with the Independ- 
ent Petroleum Association of America 
with headquarters in Tulsa, Oklahoma. 
He will be managing editor of the I. 
P.A.A. monthly magazine and handle 
other publicity matters. LawRENCE E. 
SMITH, director of research of I.P.A.A. 
and former editor of the Independent 
Monthly, will spend all his time in 
Washington. 

R. Srartey Tevis succeeds Hill as 
oil editor of the Houston Post. Tevis 
has been on the newspaper 17 years and 


has previously served as oil editor. 
a ea 


JouHn T. Furtone, 61, vice presi- 
dent and treasurer of the Pittsburgh Oil 
and Gas Company anda director of the 
Barnsdall Oil Company, died January 
30 in New York. Furlong entered the 
oil business in 1904 with the late Theo- 
dore N. Barnsdall and was a former 
treasurer of the Barnsdall company. 

a en 

K. S. Apams, president of Phillips 
Petroleum Company, has been named 
chairman of the production committee 
of District 3 of PAW. Adams has been 
a member of the committee since 1941. 
He succeeds Haroxp B. Fett of Ard- 
more, who resigned recently because of 
ill health. Adams new position auto- 
matically makes him a member of the 
Petroleum Industry War Council. 

<> . 

H. W. Catt has been appointed man- 
ager of the chemicals and pigments de- 
partment of the purchasing division of 
The B. F. Goodrich Company. He be- 
came affiliated with the company in 
1929, joining the purchasing division in 
1939. Catt succeeds Dr. Victor E. 
WELLMAN, who becomes director of 
purchases in the company’s newly creat- 
ed chemical division. 

scsaphiel ensindii 

MERLE THoRPE, editor of Nation’s 
Business magazine, has retired from this 
position and has been elected to the 


board of Cities Service Company and ~ 


also holds the position of director of 
business development, according to W. 
ALTON JonEs, president of the com- 
pany. A nationally known writer and 
speaker, Thorpe has been a teacher of 
note, active in several business fields, 


_ anda prominent editor. 


sinssiansitilipniintce 
W. V. Howarp, formerly field editor 
of The Oil and Gas Journal, has opened 
offices in the McBirney Building, Tulsa, 
Oklahoma. He will serve as consultant 
in petroleum geology and economics. 
<> 
Gerrit C. HaspeEr, who his received 
an honorable discharge from the United 
States Army, has joined the oil field 
sales division of Continental Motors 
Corporation. His offices will be at the 
Muskegon plant, Muskegon 82, Mich- 
igan. 
saci iene 
P. E. ALLAN, general sales manager 
of the Associated Division, Tide Water 
Associated Oil Company, has been ap- 
pointed a vice president of the com- 
pany. Allan joined the firm in 1914 and 
served in various capacities in the lubri- 
cation and refined oil divisions. In his 
position of general sales manager, Allan 
has taken a leading part in petroleum 
industry activities in the West, where 
his headquarters have been San Fran- 
cisco, California. 
sarianeeanione 
F. E. Hupson, for nine years with 
Anderson-Prichard Oil Corporation, has 
been made field superintendent for 
Northern Ordnance, Inc. 
ee 
FRANK B. TayLonr, district editor in 
Tulsa, Oklahoma, for the Oil Weekly 
for seven years, has resigned to become 
vice president in charge of engineering 
and technical research of Brooks-Wilson 
Advertising Agency, whose headquar- 


ters are in Tulsa. 
—— 


BaxTER H. WIxuIs, 63, oil field con- 
tractor, died at his home in Beaumont, 
Texas, February 3. He was said to have 
one of the largest oil field hauling firms 
in. the country and operated in Texas, 
Arkansas, and Louisiana. 

— 

W.S.S. Rocrrs, president, The Texas 
Company, has been appointed chairman 
of the petroleum division of the Red 
Cross Commerce and Industry Commit- 
tee, it was announced by E. Tappan 
Stannard, chairman of the section that 
includes petroleum and allied fields. 
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They practice 
what they preach 




























Here in the oil fields, operators talk and produce in terms of 
thousands of barrels. But when it comes to consumption of 
these vital stores of petroleum—then these same men are just 
like any “A” book holder down to his last coupon. 

This vigilance against waste is not just a war expediency. It 
began long before the hooked cross spread its tentacles over 
the world . . . and its beginning was marked by the introduction 
of Cummins Diesel Power in the oil fields because it was found 
to be “Faster and Cheaper than Steam.” 

Today, in every major producing area, Cummins Depend- 
able Diesels are in the forefront of the petroleum industry’s 
fight to achieve maximum production with maximum economy 
. . . not only economy in the consumption of fuels and lubri- 
cants, but also economy of time, materials and manpower. 

Here, truly, is a demonstration of conservation . . . here is an 
example of men in industry who practice what they preach! 
Cummins EncineE Company, Columbus, Indiana. 





This is the fourth in a series of advertisements depicting the 
war-time role of Cummias Diesel Power in the nation’s 
basic industries. If you are operating Cummins Dependable 
Diesels, you can assure their most effective use by making 
doubly sure that they are maintained and serviced—regularly 
and efficiently. Ask your Cummins Dealer for details. 
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STOODY SELF-HARDENING 
MAKES THE DIFFERENCE! 


BOVE are two reclaimed rollers taken from 
the same tractor. The upper roller was re- 
built to size with high carbon electrodes 

alone, but the lower roller carried a protective 
layer of Stoody Self-Hardening over the high car- 
bon build-up*. 


Abrasive conditions encountered in tractor op- 
eration were so severe the top roller was worn 
out in three months’ time. The Stoody Self- 
Hardening, however, kept the lower roller in 
operation for another three-months period, a life 
increase of 100%! 


Cost of the Stoody Self-Hardening deposit can be 
ignored, considering benefits obtained and the 
time saved in eliminating an extra overhaul, 


Hard-facing can be applied either of two ways: (1) A bead 
run around the outer edge and space between the bead 





and collar filled in with horizontal welds or (2) A bead | 


around the outer edge to bring the roller back to diameter, | 


and intervening area between outer edge and collar filled 


with a continuous spiral of hard metal. Either method is | 


equally successful but the latter has the advantage of more 
easily maintaining roller concentricity. 


Have you received your copy of Stoody 
Specification Sheets? They illustrate 
and describe dozens of equipment- 
saving applications thru the use of 
hard-facing—sent free on request. 


*The preliminary high carben build-up can be eliminated if Stoody Self- 
Hardening is applied before excessive weor has occurred on the roller. 


STOODY COMPANY 


1142 W. SLAUSON, WHITTIER, CALIF. 


STOODY HARD-FACING ALLOYS 
Stoe wear... El.minate Repacr 
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LAUGH wity BARNEY 





Provost Marshal: And what did you 
do when you heard this GI using such 
language? 

MP: I told him he wasn’t fit to be 
among decent people, and then I 
brought him here. 

7 y y 

Many a bull has been driven crazy by 
a red scarf; many a wolf has suffered 
the same fate — because of a red 
sweater. 





7 vy y 

The average man’s arm is 28 inches 
long. The average woman’s waist is 28 
inches around. You can’t beat nature, 
can you? 

. y y 5 

We just heard about a soldier on fur- 
lough who applied for ‘“‘some extra gaso- 
line coupons.” 

“What kind of car have you?” the 
ration board asked. 

“Oh, I have no car,” he replied, “but 
I find it easier to get hitches if I wave 
a few coupons.” 

y y 5 A 

“What’s junior looking so pleased 
about?” asked the father rabbit. 

““He’s very proud of himself,” said 
the mother rabbit, “he just learned to 
multiply.” 

7 y 7 

We know a girl who is positively 
photogenic, but all we can get out of 
her are negatives. 

v y y 

Sergeant: What did you do last night? 

Corporal: 1 had a date with the Siam- 
ese twins. 

Sergeant: Have a good time? 

Corporal: Well, yes and no. 

v y 5 A 

“How do you like your new boss, 
Mayme?” 

“Oh, he ain’t so bad, Lil, only he’s 
kinda bigoted.” ' 

““Whadda y’mean bigoted?” 

“Well, he thinks words can only be 
spelled one way.” 

A 7 y 

Prohibitionist Orator: There are some 
who merely advocate temperance. But 
what, I ask, is the real drink question? 

Voice from back row: What’ll you 
have? 

y 5 A if 


A mountaineer took his son to a 
school to enroll him. 

“My boy’s after larnin’, what dya 
have?” he asked the teacher. 

“We offer English, Trigonometry, 
Spelling, etc.,” she replied. 

“Well, give him some of that thar 
trigernometry; he’s the worst shot in 
the family.” 


Some people have no respect for old 

age unless it is bottled. 
a 

Teacher: Tommy, can you spell 
“fur?” 

Tommy: Yes, Ma’am; f-u-r, fur. 

Teacher: Correct. Now tell me what 
fur is. 

Tommy: Fur is an awfully long ways 


off. 


5 7 7 
An Oil Painting 


By Bitty McGraw 
The moon of rising spirits 
O’er a throng of laughing men 
Has reached its zenith in the cheers 
That sound and sound again. 
And oil men from the country round, 
With cheer and courtly bow 
Are welcoming the honored guests 
They’re just arriving now. 
It’s Scotty, Blondy, and Big Red Miller, 
Roughneck, roustabout, and cock-eyed 


driller. 


Then down along the corridors 

They wind their winding way, 

Until within a friendly room, 

They doff their hats and stay, 

Then hie them to the telephone 

And tell their wives with sorrow 

“We may not get home tonight, 

But we’ll be home tomorrow.” 

Say Scotty, Blondy and Big Red Miller, 

Roughneck, roustabout, and cock-eyed 
driller. 


And down the corridors of time, 
Into eternity, 
There will be oily footprints, 
For all the world to see, 
And where the liners plough the main, 
And belch their smoke on high 
They’ll write the names of these again 
Across a friendly sky. 
Scotty, Blondy and Big Red Miller, 
Rougnneck, roustabout, and cock-eyed 
driller.—Fl ying Carpet of Los An- 
geles Nomads. 
5 A 7 v 
Then there was the girl who was so 
used to having her own way that she 
wrote her diary three weeks in advance. 
: 2 2 
A soldier in England from Texas was 
giving some illustrations of the size of 
his country. “You can board a train in 
Texas at dawn and 24 hours later you'll 
still be in Texas.” 
“Yes,” said one of his listeners, 
“we've got trains like that here, too.” 
v€e 
“It’s not just the work I enjoy,” said 
the taxi driver; “it’s the people I run 
into.” 
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WHY QUALITY IS MORE IMPORTANT 
THAN EVER BEFORE 


Jo Petroleum Engineers 


WHILE QUALITY has always been important to the users of oil field 
equipment, quality today has assumed added significance ... it being 
not merely important, but essential. 

The current shortage of certain basic metals and materials has re- 
sulted in it being necessary to make the most of such materials as are 
available. This means for one thing that results have to be secured the 
first time... there can be no second time. 

Thus, the burden of responsibility on you, the Petroleum Engineer, 
is greatly increased. Perhaps today you are confronted with a problem 
of cementing or well repair work... tomorrow a difficult well com- 
pletion problem... but whatever its nature, it is up to you to work 
out a safe, economical solution the first time. And that is where qual- 
ity and performance... Baker quality and performance ... becomes 
important. 

Baker Oil Tools, Inc., has built its reputation on quality, realizing 
that in the final analysis a tool that is quality built and can be depended 
upon, will afford safe, satisfactory results, regardless of when or where 
it is run. 

This “Baker Quality,” with its assurance of safe, successful opera- 
tion, means peace of mind to you, the petroleum engineer, and repre- 
sents our small contribution to the understanding and solution of 
certain of your daily problems. You have many times demonstrated 
your confidence in Baker equipment, and we, in turn, will continue to 
endeavor to justify that confidence by making available “quality equip- 
ment” that you can depend upon. 








BAKER 


‘Practical and 
Dependable”’ 


OIL TOOLS 


@ Baker Cement 
Wash-Down Whirler 
Float Shoe 


@ Baker Cement 
Fioat Shoe 


@ Baker Cement 
Float Collar 


@® Baker Cement 
Guide Shoe 


®@ Baker Cement 
Baffle Collar 


@® Baker Cement Whirler 
Float Collar with Solid 
Bottom Baffle with 
Metal Petal Basket 


@® Baker Model "B" 
Casing Centralizer 


@ Baker Model "K" 
Cement Retainer 


@ Baker Wall Scraper 
and Wall Sampler 


@ Baker Casing Scraper 


@ Baker Model "B" 
Drill Pipe Float 














For complete details on these and 
other Baker products see pages 303 
to 378 of the 1944 Composite, o1 
Baker, Catalog. 


BAKER OI/L TOOLS,INC. 


MAIN OFFICE AND FACTORY: 
6000 S. Boyle Avenue, P. O. Box 127, Vernon Station, Los Angeles, California 
CENTRAL DIVISION OFFICE AND FACTORY: 
6023 Navigation Boulevard, P. O. Box 3048, Houston, Texas 
EXPORT SALES OFFICE: 
19 Rector Street, Room 1914, New York, N. Y. 






Awarded to 
Los Angeles Plant, 
1943 
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Ridgid Strap Wrench 


HE Ridgid strap wrench is a new 
tool recently added to the Ridgid 
line, which is intended for better han- 
dling and protection of polished nickel 
and chrome pipe and tubing. It is made 


— 


with strong I-beam handle and solid 
head, all in one piece, with a handy 
hang-up hole in the end. It is easy to 
attach and use, is positive in grip. Spe- 
cial webbing strap of great strength is 
quickly removed for replacement by 
pushing out the pin held by spring clips. 

The Ridgid strap wrench is made in 
two sizes: No. 2, capacity 1/8 to 2 in., 
17-in. strap; No. 5, 1 to 5 in., 30-in. 
strap. The manufacturer is The Ridge 
Tool Company, Elyria, Ohio. 








Sealedpower Motor 


HE Crocker-Wheeler Division of 
the Joshua Hendy Iron Works an- 
nounces the release of its Sealed- 
power, corrosion resistant motor. This 
motor is suitable for operation in atmos- 
pheres containing injurious dusts, cor- 





rosive vapors or gases, and excessive 
moisture, such as are often encountered 
in chemical plants, textile mills, food 
plants, and mines, the manufacturer 
states. 

Available in sizes from 1 to 15 hp., 
the Sealedpower motor can be supplied 
for operation from any polyphase power 
supply. 

Tlie Sealedpower motor is of the to- 
tally enclosed, fan cooled type, but the 
design departs from previous models in 
that there are no cooling ducts to be- 
come fouled with wet or°sticky dusts. 
All exposed parts of the corrosion resis- 
tant model are acid and alkaline resist- 
ant to a high degree. 

In laboratory tests, the Sealedpower 
motor was operated on an intermittant 
cycle for 48 hours without failure while 
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drenched in water. In a second test, 
fine chalk was introduced into the test 
chamber for several hours without pene- 
tration into the motor. 

In addition to the mechanical sealing 
of the entire motor, each coil is individ- 
ually sealed against moisture, fumes, 
vapor, and dust by the vacuum impreg- 
nation process. 





Securaloy 


ELEASE by the War Production 
Board of a limited amount of 
aluminum alloy for oil drilling purposes 
has brought Security Engineering Com- 
pany, Inc., Whittier, California, Hous- 
ton, Texas, and Centralia, Illinois, back 


into the market with Securaloy, pat- 
ented drillable metal for well develop- 
ment and completions. 

Thus for the first time since the 
freezing of aluminum stocks early in 
1942 Security Engineering will be able 
to supply Securaloy for the many sub- 
surface applications for which it has 
proved successful. Among them are: 

1. Drillable windows providing effic- 
ient development of secondary zones 
and easy sidetracking operations. 

2. Drillable pipe and steel pipe sec- 
tions combined to form a production 
string. 

3. Selective gun perforating of ce- 
mented liners. 

4. Wide use of drillable liners in ex- 
ploratory work. 

5. Use of drillable scabbing sleeves 
in repair work. 

With a view to supplying operators 









with drillable tubing for the stepped-up 
completions scheduled for 1944, the 
company is at present establishing new 
offices in Casper, Wyoming, where Jim 
Campbell, formerly with Baroid and 
American Pipe and Supply, will be in 
charge; and at Odessa, West Texas, 
where Russell Smith will be transferred 
from the Ventura, California, office of 
the firm. 

The company is also enlarging its 
valve department for service to produc- 
ers and refiners, under direction of C. 
F. (Cy) Johnson, for 10 years with 
Reed Roller Bit Company, Houston. 





Welder Improvements 
MPROVEMENTS in its line of di- 
rect-current, single-operator arc 
welders, Type WD-30 series, have been 
announced by the Electric Welding Di- 
vision of the General Electric Company, 
Schenectady, New York. In addition to 
retaining all the desirable features of 
this well known line, these welders are 


* now equipped with two new control 
quippe 


dials and a redesigned driving motor. 
The control dials permit the welding 
current to be preset without the aid of 
a volt-ammeter, and the driving motor 
is designed to give exceptional resist- 
ance to the weather when the welding 
machine is operated outdoors. 

Large in size and conveniently placed, 
one of the control dials is calibrated in 
terms of electrode size. The operator 
simply sets this dial to correspond to 
the size of the electrode being used. The 
other dial indicates the range of welding 
current available for use under these 
conditions. The operator presets the 
welding current merely by rotating a 
pointer to whatever amperage he wishes 
to use. Clear, easily read calibrations 
facilitate quick, accurate operation of 
both dials. 

Although basically the driving motor 
is the same as that previously supplied 
with these welders, it is equipped with 
heavier. insulation and has special 
weather-protective features. Enlarged 
intake openings for ventilating air keep 
the air velocity low enough to prevent 
rain and snow from being drawn in, and 
a large baffle back of the openings pre- 
vents water from splashing into the 
motor. The insulation of the motor 
windings is very heavy, and accelerated 
life tests show that this new insulation 
is far more resistant to deterioration 
from salt spray than the insulation pre- 
viously supplied, it is stated. 
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WITH PETRECO PROCESSES 
PETROLEUM RECTIFYING COMPANY 
5121 So. Wayside Dr., Houston 1, Texas 
648 Edison Building, Toledo 4, Ohio 


530 West Sixth Street, Los Angeles 14, Calif. DESALTI NG 


Representatives in principal production and refining centers 


DEHYDRATING 





MACHINERY and EQUIPMENT 





Relay for Air-Cooled 
Transformers 


ETTING more out of what we 
have has been the wartime order 
of the day. Arother example has come 
from the builders of transformers and 
has to do with increasing the power 
available from air-cooled transformers, 
according to Westinghouse engineers. 
Air-cooled transformers—dev eloped 
a few years before we were plunged into 
war—have proved very valuable to 
hundreds of war factories. These trans- 
formers have carried loads correspond- 
ing to their full name-plate ratings con- 





tinuously for long periods. On occa- 
sion, plant engineers have elected to 
overload them for short periods. Obvi- 
ously, there is extra capacity available 
if the ambient temperature is low or if 
‘the overload is of short duration. In 
such cases, the plant engineer had no 
means of knowing exactly how much 
‘extra load could be carried safely. 

Now Westinghouse Electric and 
Manufacturing Company, East Pitts- 
burgh, Pennsylvania, has developed a 
relay for air-cooled transformers that 
makes all possible load capacity avail- 
able with safety to the insulation, it is 
stated. This is accomplished automati- 





AMERICAN 
VURAL 


AMERICAN FULL ROLLER BEAR- 
INGS are engineered to give super bear- 
ing performance in the most ponderous, 
powerful equipment, required for extra 
heavy-duty service. Specifically built to 
withstand terrific strains and stresses, 
AMERICAN FULL ROLLER BEAR- 
INGS function smoothly, flawlessly 
under the most gruelling service con- 
ditions. Rugged durability and long 
life—often outlasting the equipment 
itself—plus continuous, trouble-free 


AMERICAN ROLLER BEARING COMPANY 


PITTSBURGH, PENNSYLVANIA 
Pacific Coast Office: 1718 S. Flower St., Los Angeles, Calif. 





performance, have established their 
leadership under all conditions requir- 
ing bearings capable of withstanding 
brutal punishment and abuse. Once 
adopted, no equipment manufacturer 
has ever had to switch from 
AMERICANS. 


Specify AMERICANS in your fiext 
full-roller application. AMERICAN 
specialized engineering experience is 
at your service. 


AMERICAN 


ER BEARINGS 






AMERICAN 


Heavy-Duty ROLLER BEARINGS 
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cally without requiring attention from 
the plant engineer. The relay takes into 
account ambient and winding tempera- 
tures. How long loads last and condi- 
tions existing prior to overload also in- 
fluence the relays operation. The design 
utilizes bimetal elements actuated by 
changes in air stream temperature and 
transformer current. Thus, transformer 
loading is controlled on the basis of both 
time and temperature. Therefore, max- 
imum safe winding temperature deter- 
mines the amount of load that can be 


handled. 


"Bumblebee" Welder 

ILSON “Bumblebee” a-c. weld- 

ers are now available in all- 
weather models of 300 and 500 amp. 
capacities. These machines are similar to 
the standard Wilson “Bumblebee” a-c. 
welders, except that they have special 
moisture-proof insulation throughout, 








and all parts are protected by a heavy 
coating of moisture-proof paint. The 
outer case is finished in a durable weath- 
er resisting enamel and has gaskets and 
louvers designed to prevent entrance of 
rain. 

In addition, the all-weather Wilson 
“Bumblebee” is equipped with a low 
voltage contactor that automatically 
holds the open circuit voltage at approx- 
imately 40 v. When the operator strikes 
the arc, the low voltage contactor 
closes instantly and the transformer’s 
performance thereafter equals that of 
machines not similarly equipped. When 
the arc is extinguished, this device im- 
mediately reduces the voltage back to 
40. 

In all other respects, these all-weather 
models offer the same features as the 
standard Wilson “Bumblebee”—wide 
current range, high electrical efficiency, 
improved power factor, and easy main- 
tenance. All-weather “Bumblebee” a-c. 
welders are manufactured by Wilson 
Welder and Metals Company, Inc., 60 
East 42nd Street, New York. They are 
distributed by Air Reduction Sales 
Company, with offices in all principal 
cities throughout the nation. 
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§ Unflagging efforts of the petroleum indus- 
try’s engineers, during the past few years, 
have been toward greater efficiency of 
operations and lower operating costs. 


§ The checks and controls set up have called 
for the greatly increased use of metering. 
And this, in turn, has promoted conserva- 
tion of petroleum products, simplification of 
operations, and lower investments due to 
streamlining operation — decreasing the use 
of tankage and other equipment. 

} Note how well these achievements dove- 


tail with today's national needs and 
urgencies. 


American Meter Company's experience 
as measurement engineers, applied in the 
petroleum industry since its beginning, has 
enabled the company to make modern con- 
tributions of very practical value. 


} One is the Air-Actuated Remote Recorder 
and Controller . . . a rugged yet sensitive 
device for the recording and control of pres- 
sures, rates of flow, and liquid levels—over 
any distance. It has helped many an oper- 
ator perfect the desired well-coordinated 
system of centralized control. This Metric- 
American instrument is described in Bulletin 


E-22, obtainable upon request. 
1671 
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Recording liquid level by 
long-distance transmission 
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MACHINERY and EQUIPMENT 


: 


In time of war we must use all materials to their 
limit of durability. Waste should now be an un- 
known word. As always, SPANG CABLE TOOLS 
are rendering life-long useful service; but use 
them carefully. They're scarce because direct 


war needs come first. 


War does teach conservation. It also gives ex- 
perience—valuable experience. Out of it will 
come better products. Then there will be plenty 
of SPANG CABLE TOOLS for all peace time 


needs. 


SPANG AND COMPANY, BUTLER, PA. 















General Purpose Electrode 


NEW general purpose arc-welding 

electrode for welding mild steel 

in all positions, with either alternating 

or direct current, is announced by The 

Lincoln Electric Company, Cleveland, 
Ohio. 

The new electrode, named ‘“‘Fleet- 
weld 37,” is the most recent addition to 
the well-known “Fleetweld” group of 
Lincoln electrodes for welding mild and 
low alloy steels. 

Fleetweld 37 was originally design- 
ed as an easy striking, unusually smooth 
operating electrode primarily for light 
gauge material. Extensive use in produc- 
tion has also shown it to be a very fast 
operating electrode under all conditions. 

A remarkable feature of the new elec- 
trode is that there is absolutely no slag 
interference when welding vertical 
down. This means excellent results are 
achieved in this position, the one in 
which greatest welding speeds on 8 to 
16 gauge steel are obtained. 





Top—Lap joint welded with ‘‘Fleetweld 37." 
Bottom—Fillet or tee joint welded with 
‘Fleetweld 37" 


Fleetweld 37 has unusual physical 
properties for this type of electrode. The 
physical properties of all weld metal 
specimens are as follows: 

Tensile strength, 70,000 to 80,000 
lb. per sq. in. 

Yield strength, 60,000 to 68,000 Ib. 
per sq. in. 

Ductility (el. in 2 in.), 18 to 25 
per cent. 

Fleetweld 37 conforms to Ameri- 
can Welding Society classifications for 
arc welding electrodes E-6012, E-6013, 
E-7011, and E-7012. 

The new electrode is available in the 
1/8-in., 5/32-in., and 3/16-in. sizes in 
14-in. lengths and is packed in 50-b. 
standard containers. 
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Waukesha Appointments 


Greatly expanded schedules in 1944 
calling for the manufacture of engines 
and power plants for the armed forces, 
has resulted in the advancement of 
Lowell F. Whisler to manager of pur- 
chases and expediting and Glenn R. 
Evans to the post of production man- 
ager for the Waukesha Motor Com- 
pany. 

Whisler’s background includes super- 
vision of service operations with the 
Haynes Automobile Company from 
1916 to 1920, with a brief interlude 
during World War I in the U. S. Navy. 





L. F. WHISLER G. R, EVANS 


As both production and factory man- 
ager for the Indiana Truck Company 
from 1920 until he became associated 
with the Waukesha Motor Company, he 
made an enviable record. He made his 
present connection in 1937 as liaison 
between Waukesha’s factory produc- 
tion and service departments. His other 
posts at Waukesha include supervision 
of stores, material expediting, and the 
management of production office sys- 
tem and records. 

Evans joined the manufacturing de- 
partment of Waukesha in 1929, and 
brings to his new post more than 20 
years’ manufacturing experience with 
such firms as Fairbanks-Morse, Beloit 
Iron Works, J. I. Case Company, 
and the General Refrigerating Com- 
pany. He has also served as a private 
consultant in the field of industrial ef- 
ficiency, shop practice, and material 
handling. He has held numerous posi- 
tions within the Waukesha Motor or- 
ganization since 1929 and lately has had 
complete supervision of stores and ma- 
terial distribution and dispatch. 





Sales Representatives 


Kieley and Mueller, Inc., North Ber- 
gen, New Jersey, since 1879 designers 
and manufacturers of automatic pres- 
sure and level control valves and equip- 
ment, have appointed the F. L. Mur- 
dock Company of Tulsa, as exclusive 
sales representatives for the state of 
Oklahoma, and Daniel Orifice Fitting 
Company of Houston for the states of 
Texas and Louisiana, according to A. 
E. Campbell, director of sales for K 
& M. 








Smith Buys Half of Hake 


E. M. Smith, founder and for many 
years president of Emsco Derrick and 
Equipment Company and various other 
well known: Emsco organizations, an- 
nounces the purchase of a half interest 
in the Hake Galvanizing Company of 
Harvey, Louisiana, near New Orleans, 
and his return to active participation in 
the industrial affairs of the Mid-Conti- 
nent area. 

“E. M.” is one of the best known men 
throughout the petroleum and allied in- 
dustries of the world, having organized 
and developed a number of companies 
to positions of international prominence 


and leadership in this and other indus- 


trial fields. For several years he has been 
active in the Globe Oil Tools Company 
of Los Nietos, California, one of the 
organizations closely affiliated with the 
oil industry, and his many friends will 
welcome his return to the Mid-Conti- 
nent fields. 

Smith states that the Hake Galvan- 
izing Company is engaged exclusively 
in war work at the present time, but 
will be available for oil field and gen- 
eral industrial work as soon as war re- 
quirements have been taken care of. 
The company’s operations extend 
throughout the Mid-Continent, Texas, 
Gulf Coast, and South Atlantic coastal 
areas. 








HILL-HUBBELL STEEL 
PROTECTION HILL-HU 
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GENERAL PAINT ‘CORPORATION | 


| HILL, HUBBELL & CO. « Division - 


Cleveland, Ohio | | 


* EXPORT OFFICE: SAN FRANCISCO, CALIFORNIA, U.S. A> 
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Award Renewed 


In a letter from Admiral C. C. Bloch, 
USN (Ret.) chairman of the Navy 
Board for Production Awards, The 
Maxim Silencer Company of Hartford, 
Connecticut, was notified of a renewal 
of the Army-Navy award originally 
presented last spring. 

In his letter to Hiram Maxim, presi- 
dent of the company, Admiral Bloch 
said in part, ‘““The men and women of 
The Maxim Silencer Company have 
achieved a signal honor by continuing 
their splendid production in such vol- 
ume as to justify this renewal of their 


award. In the first instance it was difh- 
cult to win the Army-Navy “E” and 
by meriting a renewal, the management 
and employees have indicated their solid 
determination and ‘ability to support 
cur fighting forces by supplying the 
equipment which is necessary for ulti- 
mate victory.” 

- Earlier the company received another 
award, this from the treasury depart- 
ment, when authorized to add the treas- 
ury “T” and Star to its Minute Man 
Flag. This award was made “for dis- 
tinguished service for Maxim employees 
in recognition of their attainment of 


SALT WATER DISPOSAL PLANTS 


use specifically designed 


ELGIN WATER FILTERS 


et 





widespread use. 


to oil field service. 
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EAST TEXAS SALT WATER DISPOSAL COMPANY 


oo installation is typical of the many Elgin filter plants 
performing an important function in the field of salt 
water disposal. Working closely with Petroleum Engineers, 
responsible for the construction of these modern disposal 
plants, Elgin Engineers design this filtration equipment in 
accordance with the exacting requirements of this service. 


The outstanding and efficient manner in which these 
filters deliver uniformly clear water, free from all foreign 
matter, (particularly iron oxide), is responsible for their 


The special design and construction features of Elgin 
Water Filters make this equipment particularly applicable 


With our background of specialized experience in this 
field, our engineers will be pleased to cooperate with you. 


Write for details 


ELGIN SOFTENER CORPORATION 


166 No. Grove Avenue, Elgin, Illinois 
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BOILER WATER CONDITIONING 








the cash quota for the purchase of war 
bonds through the payroll deduction 
plan.” 





B & W Awards 


The Navy Board for Production 
Awards has granted the Barberton 
plant of The Babcock and Wilcox Com- 
pany a new Army-Navy “E” pennant 
with three stars afixed. Announcement 
of the renewal was made in a letter 
from Admiral C. C. Bloch to A. G. 
Pratt, president of B&W. 


A new pennant, with two stars af- 
fixed, has been forwarded by the Navy 
board to the Augusta, Georgia, works 
of the refractories division of The Bab- 
cock and Wilcox Company. In a letter 
addressed to A. G. Pratt, president of 
B&W, Admiral C. C. Bloch states that 
the award is for meritorious services on 
the production front, and calls it a 
symbol of appreciation from our armed 
forces for the continued and determined 
effort and support so necessary for vic- 


tory. 





Duties Expanded 


James E. Naylor, attorney and man- 
ager of the legal department of Owens- 
Illinois Glass Company, has been elected 
a vice president and secretary, as well 
as a director of Owens-Illinois Can 
Company, with general offices in To- 


ledo. 


Naylor will take a very active part 
in the can company management and 
will direct all legal contractual and pat- 
ent matters, the announcement stated. 


A native of Beloit, Mahoning Coun- 
ty, Ohio, he was graduated from Mount 
Union College, Alliance, Ohio, and re- 
ceived his law degree from Western 
Reserve University at Cleveland. 


He engaged in the private practice of 
law in Toledo for five years before join- 
ing Owens-Illinois Glass Company in 
1931. 





Appointed Distributor 


Appointment of Gross Supply Com- 
pany, El Dorado, Kansas, as distributor 
for Bucyrus-Erie oil well spudders was 
recently announced by Bucyrus-Erie 
Company of South Milwaukee, Wis- 
consin. ~ 


Well known throughout the Kansas 
oil fields, the Gross Supply Company 
will handle the popular Bucyrus-Erie 
24-L and 36-L spudders in a territory 
that embraces all of the state of Kansas 
except the counties of Stanton, Grant, 
Haskell, Gray, Meade, Seward, Stevens, 
and Morton. 

Headquarters of the Gross Supply 
Company are at 605 South Main Street 
in El Dorado. 
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BUILT-IN ,rcclion Fighters 


MAKE ANY MACHINE 
A BETTER PERFORMER 


oe 
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One-Piece Inner Race with Spherical 


Raceway 
One-Piece Outer Race _ with 
Two Convex Raceways 












cave Rollers for High 
Load-Carrying Capacity 





@ The Series “DE” Self Contained Friction Fighter roller bear- 
ing (illustrated) provides a way to incorporate in your product, 
a high standard of performance without excessive cost. Link- 
Belt has gone beyond merely manufacturing a high quality 
bearing with exclusive features of high capacity for both radial 
and thrust load, high efficiency, and integral self alignment. 

This bearing is assembled to proper operating clearance and 
requires neither adjustment to insure free rolling, nor expensive 
housings to secure accurate alignment and clearance adjust- 


be floated axially in the housing to allow for shaft expansion. 


Properly Spaced Con- \ 


ment.’ The self-contained feature also permits the bearing to / 


corporating outstanding bearing performance in your product, 


Series “DE” Friction Fighter bearings provide a means of in- / 
at a saving of time and expense. 


Friction Fighter bearings are available in ball or roller types, / 
unmounted or mounted, in pillow blocks, hangers, flanged . 
or take-up mountings. For full engineering and application 
data, send for Data Book 1775-A. Link-Belt Company. 
Indianapolis 6, Dallas 1, Houston 2, Kansas City 6, Mo., Los 
Angeles 33, New York 7, Toronto 8. Offices, factory branch ff 
stores and distributors in principal cities. 9448-A J 


Foci ors 
Ly ’ 
LINKi:@?BELT 


FRICTION FIGHTER 





BEARINGS 


Roller and Ball Types 
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Dearborn Chemical Elects 


At the annual meeting of the Dear- 
born Chemical Company, Chicago, Illi- 
nois, stockholders approved a change in 
the by-laws creating two new positions: 
Chairman of the board, to which the 
president, Robert F. Carr, was elected, 
and chairman of the executive commit- 
tee, to which George R. Carr, formerly 
vice president and general manager, was 
elected. 

Other new officers are: Robert 
Adams Carr, formerly vice president, 
was elected president; Samuel C. John- 
son, assistant vice president of the rail- 
way department, eastern division, was 


elected vice president; Roger Q. Milnes, 
assistant vice president, railway depart- 
ment, western division, was elected vice 
president; M. H. Hagman was elected 
assistant secretary, a newly created posi- 
tion. A. H. Reynolds, chief chemist, 
was elected directing chemist. 


The following officials retain their 
positions: John W. Brashers, vice presi- 
dent and director of purchases and 
manufacturing; E. M. Converse, vice 
president and manager of industrial de- 
partment; F. L. Baker, secretary and 
treasurer, and A. L. Geidel, assistant 
treasurer. 


An executive committee was elected 
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This big modern 200,000 Ib. Baldwin-Southwark tensil machine 
determines important physical properties of JoneSuckeRods. 


Today, more than ever, you've got to have sucker rods that 
can “take it.” You can’t “spare the rod” and produce oil for 


global war. 


Shipping space is too precious; time and manhours are too 
limited to “fool” with anything less than the very best. Every 
sucker rod must give longer life, maximum service. 


Because JoneSuckeRods always have been designed on 
engineering principles they always have given maximum 
performance. But even Jones rods will last longer, give better 
service if you will take better care of them. Follow these 
simple but practical pumping suggestions: 


Don’t “guess”; Use the best rod 
| Use sucker rods of ? check well and op- 3 you can buy — 
adequate size. 


erating conditions. (JoneSuckeRod). 





General Office and Factory, Toledo, Ohio . . « 1 6 e+ et te ee Sales Office. McBirney Bidg., Tulsa, Okla. 





consisting of George R. Carr, chair- 
man; Robert F. Carr, John W. Bra- 
shers, E. M. Converse, and Robert 
Adams Carr. 





Rockwell Returns to 
Private Business 


Colonel W. F. Rockwell, industrial 
leader, was recently elected to the boards 
of the First National Bank and Peoples- 
Pittsburgh Trust Company of Pitts- 
burgh, Penn- 
sylvania. Co- 
incidently it 
was announc- 
ed that he had 
resigned his 
position as di- 
rector of pro- 
duction for 
the U.S. Mar- 
itime Com- 
mission in or- 
der to devote 
full attention 
to the manu- 
facturing details of war work being 
done by his several interests. 

Colonel Rockwell, who is president 
of Pittsburgh Equitable Meter Com- 
pany—Merco Nordstrom Valve Com- 
pany, made the following statement. 

“The recent untimely death of 
Walter H. Parker, vice president in 
charge of manufacturing, hastened the 
need for my return to active participa- 
tion in business. 

“My resignation to Admiral Land, 
chairman of the Maritime Commission, 
was submitted when it became appar- 
ent that the shipbuilding program was 
over the hump and that my services 
must be devoted to the production of 
war goods manufactured in our several 
plants. 

“Our organization has contributed 
heavily to the war program both in ma- 
terials produced and in trained man- 
power that has been released to branches 
of the service. For example, here at 
Pittsburgh Equitable Meter Company, 
Vice President and Chief Engineer Allen 
D. MacLean is serving as assistant direc- 
tor of production for the Maritime 
Commission; Vice President and Sales 
Manager A. E. Higgins is a major in the 
U. S. Air Corps, and Vice President and 
Controller W. F. Rockwell, Jr., is a lieu- 
tenant in the army. More than 600 of 
our workmen are now serving in some 
branch of the armed forces.” 


Under the guiding hand of Colonel 
Rockwell, the production division of 
the Maritime Commission has compiled 
an enviable record in ship construction. 
The greatest fleet in history has been 
sent down the ways to assure the neces- 
sary bottoms with which to transport 
our troops and support them while pur- 
suing the aggressors on foreign soil. 














COL. ROCKWELL 
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J & L Makes Changes 


Changes involving its sales forces in 
Pittsburgh, Tulsa, and Cincinnati have 
been announced by the Jones and 
Laughlin Steel Corporation, Pittsburgh, 
Pennsylvania. 

J. H. Tice has been appointed district 
sales manager at Tulsa, Oklahoma, suc- 
ceeding R. J. Woods, Jr., who has been 
transferred to the Frick-Reid Supply 
Corporation as district manager of tube 
sales in Tulsa. Tice started with J & L 
in 1927 in the St. Louis office and was 
transferred to Tulsa in 1937. 


C. T. Hapgood, formerly assistant 
district sales manager at Houston, 
Texas, has been transferred to Pitts- 
burgh as assistant manager of tubular 
‘products sales in charge of oil country 
in the tube mills and in 1934 was trans- 
ferred to the sales department. In 1935 
he was sent to the Los Angeles office 
where he became assistant district sales 
manager in 1941. Later that same year 
he went to Houston in the same capac- 


ity. 

D. J. Ambrose has been appointed 
assistant district sales manager at Cin- 
cinnati. He started with J & L in that 
office in 1921 and except for a period of 
one year at Columbus office has served 
continuously in various capacities in 
Cincinnati. 





Detroit Representative 


The Lincoln Electric Company, 
Cleveland, Ohio, announces the ap- 
pointment of B. J. Brugge as welding 
engineer in the Detroit, Michigan, office. 

Brugge, who has been associated with 
Lincoln since 1931, has served in the 
Los Angeles, California, and Houston, 
Texas, offices and, until his transfer to 
Detroit, has been in Washington, D. C. 


He is a graduate of Purdue University 
and began his career in arc welding with 
two years in Lincoln Research Labora- 
tories. In 1935 he was granted a leave 
of absence to assist the application of 
electric welding in the Near East. Serv- 
ing in the capacity of welding superin- 
tendent for the Anglo-Iranian Oil Com- 
pany, he spent two years in Iran, super- 
vising welding operations in the con- 
struction of refineries and pipe lines. 
Following this work Brugge spent four 
months in the British Isles as welding 
consulting engineer for British and 
Scottish firms. 


During the last two years he rede- 
signed and constructed the army’s first 
all-welded medium tank at Rock Island 
Arsenal and helped develop armor plate 
welding working with the Army Ord- 
nance at the Aberdeen Proving 
Grounds. He has also assisted the Navy 
and Maritime Commission with con- 
sulting services on shipwelding. 


Invests in S.A. Firm 


United States Rubber Company, 
through an investment in capital stock, 
has become associated with Compania 
Croydon del Pacifico, S. A., leading rub- 
ber manufacturer of Colombia, South 
America, according to a statement by 
L. C. Boos, vice president of United 
States Rubber Export Company, Ltd. 

The Colombian company, which is 
located at Cali, Colombia, and uses the 
Pacific Coast seaport of Benaventura, 
will continue to manufacture its own 
line of products under its own name. In 
addition the Croydon company will 
eventually produce and distribute in 


Colombia certain U. S. Rubber lines, 
and will draw on the technical know!l- 
edge and skill of the American company 
for development and improvement of 
rubber products for the markets of 
Colombia. 

The sales office which United States 
Rubber Export Company has maintain- 
ed in Bogota will be merged with the 
sales organization of Croydon. 


Ernest A. Leupin will continue as 
general manager of Croyden company. 
Alexander Watt, formerly branch man- 
ager for United States Rubber Export 
Company in Bogota, has been appointed 
sales manager. 
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Because they Do More 


Gas Association Formed 


At a meeting of representatives of 
natural gas producers and pipe line com- 
panies held in Kansas City, Missouri, 
the organization of a trade association 
to be known as the Independent Nat- 
ural Gas Association of America was 
approved. The principal purpose of the 
organization will be to promote the wel- 
fare, progress, and development of the 
natural gas industry in the United 
States. The association will be particu- 
larly active in representing the industry 
before legislative and administrative 
bodies. 


The following directors were selected 


WANT 


at the meeting to give as equal represen- 
tation as possible to gas producers and 
gas pipe line companies: M. H. Adams, 
treasurer, Stevens County Oil and Gas 
Company; E. Buddrus, president, Pan- 
handle Eastern Pipe Line Company; R. 
L. Carr, president, Columbian Carbon 
Company; J. H. Dunn, vice president, 
Shamrock Oil and Gas Corporation; A. 
B. Harper, president, Arkansas-Okla- 
homa Gas Company; D. D. Harrington, 
Hagy, Harrington and Marsh; L. E. 
Ingham, vice president, Kentucky Nat- 
ural Gas Corporation; P. R. Johnson, 
president, Union Gas System, Inc.; E. 
C. Joullian, president, Consolidated Gas 


A PUMP THAT 


WILL END YOUR 








ERE’S a book that gives you 

the complete story on Rex 
Speed Prime Pumps. It’s full of 
valuable facts and data. . . facts 
about the exclusive features that 
make Rex Speed Prime Pumps 
the top choice in the oil fields 
... why in all around work ona 
drilling rig, from handling wa- 
ter to moving oil from BS tank 
bottoms and slush pits, you 


won't find anything that can 
touch a Rex Pump for trouble- 
free service. 

Send for your free copy to- 
day! Write Chain Belt Company, 
1719 West Bruce Street, Mil- 
waukee 4, Wisconsin. Or better 
yet, ask your dealer to show you 
a Rex Pump and see it in actual 
operation. You'll be convinced 
that Rex is the pump for you. 


Ee , 
REX OIL FIELD PUMPS 


Cc BReast oe BE LT 


172 





” 
(( 
\ 


COMPANY OF MILWAUKEE 








Utilities Corporation; Paul Kayser, 
president, El Paso Natural Gas Com- 
pany; Oscar Nelson, president, United 
Carbon Company; W. G. Skelly, presi- 
dent, Skelly Oil Company; W. H. 
Wildes, president, Republic Natural Gas 
Company, and C. H. Zachry, vice pres- 
ident, Southern Union Gas Company. 

These directors will hold their initial 
meetings in the near future to elect offi- 
cers of the association. 

It is expected that the membership of 
the association will be expanded to em- 
brace members in virtually all sections 
of the country. Membership require- 
ments are that an applicant must be a 
natural gas pipe line, a natural gas pro- 
ducer, or royalty owner. 





E. W. Criswell Passes 


E. W. Criswell, 58, secretary and di- 
rector of the National Tube Company, 
died January 28 in Pittsburgh, Pennsy]- 
vania. 

Criswell became general attorney, 
secretary, and director of the Oil Well 
Supply Company, with offices in Pitts- 
burgh, in 1924. He continued in the 
same capacity when Oil Well became a 
U. S. Steel Corporation subsidiary in 
1930. 

Criswell went to Dallas, Texas, in 
1932 when Oil Well Supply Company’s 
headquarters were transferred there. He 
left Dallas on January 1, 1936, when 
he was elected to his present position 
with the National Tube Company. 


Tex Fights War Fires 
Alex (Tex) Bradford, famous fire 


control engineer in the oil industry, is 
getting a close-up view of the world 
oil situation, of World War II, and of 
more kinds of fires than he ever encoun- 
tered before, according to a letter re- 
ceived from him by K. C. Sclater, editor 
of The Petroleum Engineer. 

Shuttling back and forth across con- 
tinents and oceans, Tex has had more 
ship fires than any other kind, he said. 
Others that received his expert atten- 
tion were crash fires and fires at oil 
docks, tank farms, refineries, ordnance 
depots, and petrol pumps. The fire 
fighter has improved his shooting gear 
and supplies and they have been effec- 
tive in extinguishing flames lighted by 
raids and battles. 

A foremost observation from his 
world-wide experience is his explicit be- 
lief that this is an oil war. Tex told of 
battles swung to victory or defeat by 
possession of gasoline or lack of it. 

Wherever he went Tex found old 
friends and acquaintances in the oil in- 
dustry. Every place he stopped there 
were familiar faces and news of mutual 
friends. Oil men, according to Tex’s 
reports, are doing a good job for the 
Allies in every corner of the world. 
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- PUMPS... - 


FOR THE HOUODRY PROCESS 


The Houdry catalytic process is an important factor in 
the production of the tremendous quantities of 100-octane 


aviation gasoline used in our war effort. 


It was found that an entirely new type of pump was 
required for the process. Ingersoll-Rand was requested 
to develop a suitable pump by the engineers of the Houdry 
Process Corporation, Socony-Vacuum Oil Company, and 
E. B. Badger & Sons Company, who were collaborating in 
the design and construction of these plants. 


The pumps were to handle a molten mixture of sodium 
and potassium nitrates and nitrites. The molten salt is 
used to control the catalytic reactions employed in the 
process. This salt mixture, which possesses no lubricating 
qualities, is used at a temperature of 800-850°F. 


Ingersoll-Rand, whose engineers have had years of 
experience with pumps for the refinery field and for high 
temperature service, developed a vertical pump with axial 
and centrifugal flow characteristics. Today practically all 
Houdry plants are equipped with Ingersoll-Rand hot salt 
pumps. They have been developed in sizes from 10 to 
600 hp. to meet the demands of different installations. 
The first of these pumps went into service more than four 
years ago. Their exceptional performance has resulted in 
many repeat orders. Ingersoll-Rand Company, Cameron 
Pump Division, 11 Broadway, New York 4, N. Y. 


| | yy = AA VA \ i 10-309 


CENTRIFUGAL PUMPS « CONDENSERS » COMPRESSORS + TURBO BLOWERS +« ROCK DRILLS + AIR TOOLS + Oll AND GAS ENGINES ‘J 


Ingersoll-Rand 
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instrument Course 


A new industrial instrument mainte- 
nance and repair course was begun Feb- 
ruary 1 by the Training School Divi- 
sion of The Brown Insrument Com- 
pany, Philadelphia, Pennsylvania. 
Changes have been made in the general 
outline of the course, especially that 
having to do with instructions in the 
two types of potentiometers, mechan- 
ical and electronic. The two types will 
be treated as separate subjects to make 
it easier for students to absorb the basic 
principles of each, and to meet the re- 
quirements of those customers who send 
students to the school for the specific 


purpose of receiving continuous balance 
instrument instruction. 

The new classes will extend to April 
26. Millivoltmeter type pyrometers will 
be studied from February 1 to 18; me- 
chanical potentiometer type potentio- 
meters, from February 21 to March 8; 
continuous balance (electronic) poten- 
tiometers, March 9 to 16; electrically 
operated automatic control, March 17 
to 23; flow meters, March 24 to April 
3; thermometers, pressure gauges and 
hygrometers, April 4 to 11; air-operated 
automatic control, April 12 to 20, and 
resistance thermometers and tachom- 
eters, from April 21 to April 26. 





FOR SPECIAL JOBS!...... 


The AMERICAN line of Heavy Duty Roller Bearings is not limited merely to the 
standard types that have made AMERICANS famous the world over. Special 
Roller Bearings—such as the one illustrated,— include all the advantages of 
AMERICAN Heavy Duty Roller Bearings plus additional special features to 
meet your own specifications. Our engineering knowledge, resulting from 
years of Roller Bearing experience, is yours for the asking. Consult us about 
your special needs as well as for your more usual requirements. 


AMERICAN ROLLER BEARING CO. 


PENNSYLVANIA 
Pacific Coast Office: 1718 S. Flower Street, Los Angeles, California 


AMERICAN 


Heavy-Duty ROLLER BEARINGS 


PITTSBURGH 
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Smith Heads L.A. Nomads 


The election of officers and regents 
for 1944 was held at the annual meet- 
ing of the Los Angeles chapter of 
Nomads. The following were elected: 
Roland E. Smith, president; Wallace A. 
Sawdon, vice president; J. C. Ballagh, 
secretary; Elmer R. Smith, treasurer; 
William McGraw, sergeant-at-arms; 
John Dodge, assistant secretary; Fred 





R. E. SMITH 


H. W. PULLMAN 


Tyler, assistant treasurer; T. M. John- 
ston, deputy sergeant-at-arms; W. F. 
Bettis, regent, and Henry W. Pullman, 
regent. 

After the annual business meeting, 
the Nomads and their guests assembled 
for dinner. The master of ceremonies 
was Owen P. Lake, who called on Karl 
Jauman to discuss the Canol Project 
from which he had just returned. 

The speaker of the evening was Fran- 
cisco Duenas, a citizen of Ecuador and 
at present in the export business in Los 
Angeles. Duenas discussed the relations 
between the United States and the 
Latin-American countries and pointed 
out that a maintenance of trade after 
the war would require the utilization of 
South American products by the United 
States as well as exporting of American 
goods to Latin-American countries. 

Among the guests at the meeting 
were I. Frank Brown, secretary-treas- 
urer of the National Board of Regents 
of the Nomads and a member of the 
New York chapter, and C. E. Whitney 
of the Houston chapter. The guests 
from other countries were: Hon. Carlos 
Grimm, vice consul of Mexico; W. E. 
Childers of the Mene Grande Oil Com- 
pany; C. H. Strickland, formerly with 
the Iraq Petroleum Company; Howard 
K. Soper and Harry M. Heath of Shell 
Oil Company of Ecuador; Ralph A. 
Davis of International Petroleum Com- 
pany from Peru; L. H. Hilyard, W. 


Scribner, and C. D. Hendershott of the. 


California Arabian Standard Oil Com- 
pany; Alfonso Chiriboga with the gov- 
ernment of Ecuador; H. N. Groenke of 
the Creole Petroleum Company; L. J. 
Van Dijk of Asiatic Petroleum Com- 
pany; George Heseldin of the Near East 
Development Corporation; K. B. Jau- 
man, recently returned from Canada 
and Alaska, and E. W. Plaugher of In- 
dustrial Agencies of Trinidad. 
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Amendment to Order 


The Petroleum Administration for War has 
lifted the requirement that petroleum operators 
send delivery orders, with few exceptions, either 
to Washington or PAW district offices for ap- 
proval before placing material orders with their 
suppliers. The changes are contained in amend- 
ments to Preference Rating Order P-98-b. 

In the future, in most instances, operators will 
be required to file — of delivery orders with 
the PAW district offices for information pur- 
poses only, 


Simultaneously with the issuance of the amend- 
ments to P-98-b, Petroleum Administrative Or- 
der No. 15 has been amended, effective Febru- 
ary 3, to increase from $3000 to $5000 the cost 
of an operation—‘‘job’’ or ‘‘project’’—which may 
be undertaken without getting specific author- 
ity. The revised order permits use of up to $500 
of maintenance and repair material when carry- 
ing out jobs costing $5000 or less. 


The amended P-98-b order requires the filing 
of delivery orders for both maintenance and re- 
pair and production materials in accordance 
with the following procedures: 


(1) Controlled materials: Delivery orders for 
$100 or less may be placed without filing with 
any office. One copy only—for information pur- 
poses—will be filed when no one item on the 
delivery order has a value greater than $500 and 
the delivery order itself totals no more than 
$2500. Only those delivery orders that include 
material with a total cost of more than $2500 
or have any item with a cost of more than $500 
will be sent to the district office for countersig- 
nature before the order is placed. 


(2) Material other than controlled material 
(rated items): No copies of delivery orders 
that call for $100 or less of material are to be 
filed. One copy only—for information purposes 
—will be sent to the proper district office for 
delivery orders for more than $100 of material. 
Only a few rated materials listed in Schedule 
“B’’ of P-98-b require countersignature before 
the delivery order may be placed with a sup- 
plier. 

The Petroleum Administration emphasized that 
although filing procedures have been simpli- 
fied, operators should conspicuously mark as 
**M-293 Material,’’ copies of all delivery orders 
that. include items of material such as compres- 
-_ or heat exchangers scheduled under that 
order. 


The new order also grants additional assist- 

ance to production operators for the casing, tub- 
ing, and drill pipe necessary to their operations. 
Under the revised P-98-b, vision is made for 
the use of allotment symbol PSO (petroleum 
small order) to obtain up to 10 tons of carbon 
steel a calendar quarter for use in production 
for other than MRO purposes, This 10 tons, it 
was explained by PAW, will be separate from 
any allowthent obtained by filing a PAW Form 
35 application, previously used exclusively to 
obtain production allotments. The 10 tons should 
be saved by operators to supplement a PAW 
Form 35 allotment or to avoid filing forms where 
limited operations are to be undertaken. 
_ Directions on filing PAW Form 35 applica- 
tions for controlled materials have been modi- 
fied so that only those operators who can plan 
operations in advance need file applications in 
advance of the quarter in which material is to 
be used. Others must still file applications at 
least a month prior to the time the material is 
to be delivered. PAW Form 35 may still be used 
as an interim application on the same basis as 
before. 

Operations in the natural gasoline, refining, 
and transportation branches of the industry have 
been benefited by the amendment to POA-15, 
which became effective February 3, 1944, a pre- 
vious amendment to PAO 11, and companion 
revisions in P-98-b, which permit use of materials 
without authorization in projects having a total 
cost of $5000 or less. In this connection P-98-b 
Permits use of Form WPB-541 (PD-1A) to obtain 
machinery or equipment that will be installed as 
part of such an operation, All Form WPB-541 
applications will be filed with the nearest WPB 
field office, the PAW said. 

Two other minor changes are designed to 
facilitate the work of operators and eliminate 
difficulties that have recently caused delay: (1) 
Production operators may now obtain rotary 
rock bits and core bits without preference rating 
assistance; and (2) the certification clause has 
been related to the general certification provision 
of WPB to eliminate unnecessary signing of 
certifications on delivery orders. Officials empha- 
sized the importance of carefully examinin 
Priorities Regulation 7 of WPB to take full ad- 
vantage of this provision. 


Drilling Restrictions Rela: 2d 


Petroleum Administrator for War Harold L. 
Ickes has relaxed restrictions on the use of 
critical materials in drilling operations in the 
so-called ‘‘Cincinnati Arch-Nashville Dome’’ 





P-98-b 


atea embracing certain counties in the states of 
Indiana, Ohio, Kentucky, and Tennessee. 

The relaxation is covered by issuance of Sup- 
mee Order No. 10 to Petroleum Admin- 
istrative Order No. 11. 

Under the terms of the new supplementary 
order, operators are authorized to drill or deepen 





From Washington 


wells in the areas specified on 5-acte spacing to 
a depth not greater than 1200 ft.,:and on 10- 
acre spacing to depths not exceeding 1800 ft. 

Deputy Administrator Ralph K. Davies, in 
discussing the supplemental order said he antici- 
pated ‘‘that the total amount of additional ma- 
terial which will be expended in new drilling 
under the new order will not be large because 
of the shallow depth of the wells, and because 
a large percentage of the material to be used 
probably will be secondhand.”’ 














SELDOM A SHUTDOWN 
°** No Pampering 


down to non-stop pumping. Ability of Case Oilfield 


\ X 7 AR calls for unceasing flow of oil... and that comes 


Engines to run for month after month without shut- 
down is paying off in oil for national needs and in earn- 
ings for operators. Experience that started with the internal- 
combustion engine over fifty years ago ... with sturdy 
out-door machinery fifty years hefore that... is back of 


every Case Oilfield Engine. 


Emphasis on endurance has reduced to a minimum the 
rate of wear in working parts. It also has minimized the 
need of minor attention, not serious in itself, but which 
may involve a shut-down. If you have Case Oilfield engines, 
be sure they get the little care they require in order that 
they may give you the extra measure of endurance built 
into them. If you need more pumping poe ask your 


Case distributor about the possibility 6 


J. I. Case Co., Racine, Wis. 


supplying you. 


DISTRIBUTORS 
Southwest Equipment Co., Dallas and Kilgore, Texas 








Leland Equipment Co., Tulsa, Oklahoma 





a 


_ KEEP ON BUYING ~ 
WAR BONDS 
it te ed 














CASE OIL FIELD ENGINES 
are now available for prompt delivery from 
Texas stocks. 


SOUTHWEST EQUIPMENT CO. 
DALLAS AND KILGORE, TEXAS 
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wasteful, trouble-making “‘little 
drips” of Water, Oil, Steam, Chemicals. 
In military service, in aircraft and 
other war industries, Fel-Pro 
products are meeting every possible 
sealing requirement.—And there’s no 
shortage of Fel-Pro Sealing 
Materials; even those “drafted for the 
duration” have been successfully 
replaced by new, specially developed, 
improved Fel-Pro products. 
Send today for FREE Fel-Pro Folder 
containing 36 actual samples of 
sealing materials, applications, /¢ % 
engineering data, etc. q “S 
Felt Products Mfg. Co. 
1545 Carroll Ave., Chicago 7, Ill. 











. After time-tested, quality Fel-Pro Gaskets, Packings 
and other Sealing Materials are installed, there’s no escape for 


IM SKIPPIN'— 
WHEN FEL-PRO 
GOES IN, | 
CAN'T GET 
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THREE YEARS OF CALLING ATTENTION TO SAVING CHRO 





RUBBER PAPER 
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SAVE CHROMIUE 





This advertisement ran in 1941. 
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HELP NATIONAGMDEFENSE 


You can save chromium for defense and save money in your own plant by using our 
Chrom Glucosate. You are wasting chromium, badly needed in our National Defense 
program, when you use it for corrosion control instead of chrom glucosate. 

Look at this table of comparison. It tells a commanding story. 


on r 





COMPARATIVE aay CONSUMPTION USING GLUCOSATES AS 


Amt. in form of 
Glucosate 
17 pounds 
17 pounds 
34 pounds 


3 pounds 
3 pounds 
10 pounds 


PARED TO CHROMATES 
SODIUM BICHROMATE 


Amt. as dichromate Application Saving 
100 pounds Calcium Brine 83 Ibs. 

200 pounds Salt Brine 183 Ibs. 
500 pounds Cooling Water 466 Ibs. 

CHROMIC ACID 

66 pounds Calcium Brine 63 Ibs. 

132 pounds Salt Brine 129 Ibs. 

330 pounds Cooling Water 320 Ibs. 


Help us to stop the waste of chromium ore. 
Switch to Chrom Glucosate at once and tell your 
business acquaintances the story of Chrom Glu- 
cosate too. 


WATER 
CONSULTANTS 


D.W.HAERING & CO. INC. 


GENERAL OFFICES: 
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205 West Wacker Drive 


CHICAGO, ILLINOIS 


THE 








| Companies Consolidate; 
| Add to Personnel 


C. L. Clausel, organizer of the A-1 
Bit and Tool Company, announces the 
recent purchase of the assets of the Uni- 
versal Core Barrel 
Company, the con- 
solidation of the 
two companies un- 
der the operating 
name of A-1 Bit 
and Tool Company, 
Ltd., and the addi- 
tion to the new 
company of two 
well known execu- 
tives in the oil in- 
dustry, J.R. (Dick) 
Yancey and Reagan 
J. Voss. Clausel is the executive head of 
the combined organization. 

Yancey is chief engineer of the new 
company. He was graduated from Rice 
Institute in 1930 as an engineer, and 
immediately went with Gray Tool 
Company where he advanced from en- 
gineer to chief en- 
gineer to vice presi- 
dent. His work was 
designing and devel- 
oping oil field tools 
and equipment. 
Among his notable 
accomplishments 





C. L. CLAUSEL 


method and inven- 
tion of tools for 
valve removal un- 
der pressure. Yan- 
cey’s otherengineer- 
ing work was principally on high pres- 
sure well completion equipment. He is 
now engaged in the designing, develop- 
ing, and field testing of several new 
tools for the A-1 Bit and Tool Com- 
pany, Ltd. 

Voss is the chief administrative officer 
for the new company, He was with the 
following Cullinan interests for 19 
years. He started in a secretarial capac- 
ity for the Galena Signal Oil Company, 
later being engaged 
in a sales capacity. 
Afterward he was 
employed by the 
American Repub- 
§ lics Corporation, 
|. during which time 
he became secretary 
of the Petroleum 
Building Company, 
manager of the Pe- 
troleum Building 
and vice president 
of the Petroleum 
Building Company. , 

The products of the A-1 Bit and 
Tool Company, Ltd. are: Bits, wire line 
coring equipment, and casing milling 
tools. Several new tools now being field 
tested, will soon be ready for the trade. 

The A-1 Bit and Tool Company, Ltd. 


J. R. YANCEY 





R. J. VOSS 
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is active in California, Tri-State Basin, 
coastal areas, and in foreign fields with 
its casing milling tools, and serves the 
coastal area and foreign fields with its 
bits and wire line coring equipment. The 
company maintains a field organization 
at all service points, except west of the 
Rockies, on casing milling, which is 
handled by the Baash-Ross Tool Com- 
pany of Los Angeles. The export repre- 
sentative is I. Frank Brown, 30 Rocke- 
feller Plaza, New York City. Domestic 
field contacts are maintained through 
sales engineers and service operators. 


O.L. Roberts Killed in 
Plane Crash 


Dr. O. L. Roberts, research super- 
visor of The Atlantic Refining Com- 
pany, Philadelphia, Pennsylvania, was 
among the passengers on the American 
Airlines plane that crashed into the Mis- 








O. L. ROBERTS 


sissippi River near Memphis February 
10 with a loss of 24 lives. Dr. Roberts, 
who spent considerable time in the Dal- 
las, Texas, office of the company, was 
returning to Philadelphia. 

Dr. Roberts has been with Atlantic 
for 13 years as research supervisor, en- 
gaged in physical and physico-chemical 
problems in the petroleum refining and 
production fields. Much of his work has 
dealt with solvent extraction, cracking, 
high pressure distillation, K-values of 
hydrocarbons, condensate recovery 
from high pressure fields, and flow of 
fluids in reservoirs. 


W. C. Ahlers Promoted 


Robert R. Zisette, general sales man- 
ager of S K F Industries, Inc., Philadel- 
phia manufacturers of ball and roller 
bearings, announces the appointment of 
Walter C. Ahlers to the position of De- 
troit district manager to succeed Rob- 
ert H. Hirsch, resigned. Ahlers has held 
the position of assistant district man- 
ager of the Detroit office for a number 
of years. 
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THE INSIDE SOLUTION for Dyce Under 
Pressure at Temperatures above (000° F. 


Among the many problems confronting industry in the develop- 
ment of vital new war-materials was the problem of piping gases, 
superheated steam, and mixed vapors under pressure at tempera- 
tures ranging from 1000° F. to 1500° F. Ordinary carbon-steel pipe 
would not stand-up under these conditions and special alloy steel 
was not only expensive, but high on the critical list. 


Insidline, an internal insulation for pipe developed by Baldwin- 
Hill, supplied the answer. By holding the temperature of the out- 
side piping to 650° F. or below, ordinary pipe can be operated 
indefinitely at the usual stress allowances. At the same time, heat- 
conservation can be carried to any degree desired. 


In pipe over 36” in diameter and up to 100” or more, a panel-type 
insulation is built-up inside the pipe. For diameters under 36”, a 
cartridge-type is assembled first and then drawn into the pipe. Send 
for booklet giving complete details. 


Baidwin-Hill Co., 563 Klagg Ave., Trenton 2, N. J. Plants in Tren- 
ton, New Jersey, Kalamazoo, Michigan, and Huntington, Indiana. 


Baldwin-Hill 


COMPAN Y 
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HEAT & COLD INSULATIONS 
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In the past few years the welding of 
pipe has become general. The use of 
WEDGE Chill Rings with the patented 
SPLIT Feature has greatly increased the 
efficiency of pipe welding. An impor- 
tant advantage is that WEDGE Chill 
Rings produce a very STRONG joint. 
Formerly the joints were the WEAKEST 





point, but now they are the STRONG- 
EST. In case of shock, strain or vibra- 
tion the pipe will fail before the rein- 
forced joints. No matter what your 
pipe welding job may be—remember 
—WEDGE Chill Rings will give you a 
STRONGER joint and save time and 
welding material. 


‘Write for Information 


WEDGE PROTECTORS, INC. 


9522 Richmond Ave., Cleveland 5, Ohio 


/WEDGE | 


) Split CHILL RINGS 
) SAVE MONEY 4 
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Manager Motor Division 


E. A. Green has been named general 
assistant to the manager of General 
Electric’s motor division. 

A native of Kennett Square, Penn- 
sylvania, Green was graduated from 
Swarthmore College in 1924, and in 
August of that year he joined General 
Electric at Schenectady as a student en- 
gineer on the company’s test course. 

In 1927 he joined the G-E industrial 
engineering division where he special- 
ized in the application of electric equip- 
ment -to textile and rayon machinery. 
He was transferred to the motor divi- 
sion early in 1936, and in 1937 was 
placed in charge of the Lynn motor sec- 
tion of that division. 


Green was named secretary of the 
company’s priorities committee in 1941. 
He became chairman of that commit- 
tee in April, 1942, and in November of 
that year took on additional responsi- 
bilities when he was transferred to the 
G-E apparatus manufacturing division 
as supervisor of the controlled materials 
plan. 


In September, 1943, Green was given 
special assignments under the supervisor 
of apparatus production for the com- 
pany, which position he held at the time 
of his appointment. 





Worthington Awarded 


Second and third star renewals of the 
Army-Navy “E” and Navy “E” pro- 
duction awards to two plants of Worth- 
ington Pump and Machinery Corpora- 
tion have been announced by Admiral 
C. C. Bloch, USN., chairman of the 
Navy Board for Production Awards. 
The two “E” Awards are the 12th and 
13th honors accorded Worthington. 


Worthington’s Harrison, New Jer- 
sey, works, producing a multitude of 
pumps of all types and main and auxil- 
iary condensers and ejectors for navy 
fighting ships, won its fifth citation for 
production excellence. Besides four con- 
secutive Navy “E” pennants, the Har- 
rison plant has been presented with the 
United States Maritime Commission’s 
““M” Award pennant and Victory Fleet 
flag. 

Producing steam turbines and turbo- 
generator units for the navy’s fighting 
ships, Worthington’s Moore Steam Tur- 
bine Division at Wellsville, New York, 
has won a second renewal star, its third 
consecutive Army-Navy “E” award. 


Worthington turbo-generator units, 
without which modern navy ships 
would be huge, helpless hulls of steel, 
are virtually the heart of the ship. From 
them pulsates the electrical energy that 
controls the ship, fires the guns, cooks 
the crew’s food and makes possible oper- 
ation of Radar and other detection de- 
vices, 








AS THE 
YEARS ROLL ON 


There is a generous amount of thoroughly 
dependable reliability in every Layne Well 
Water System ever built! In the postwar 
years to come, that outstanding feature will 
be greatly appreciated by thousands of 
municipal and industrial executives. Even dur- 
ing the most strenuous days of war emer- 
gency, Layne quality was rigidly maintained. 


There is more to a Layne Well Water 
System than reliability. In efficiency, they 
are beyond comparison. They lead the world 
in records of long life. Maintenance cost, 
year in and year out, is only a minor item. 


Layne Well Water Systems are today serv- 
ing the world's greatest cities, manufacturers, 
war plants, railroads, mines, naval stations, 
ship yards and training camps. In thousands 
of cases, both in this land and in foreign 
countries, they have met and far surpassed 
the most rigid requirements in quality, effi- 
ciency and low operation cost. 


If your post war plans call for the use of 
more water, Layne engineers will gadly co- 
operate in providing valuable recommenda- 
tions. For literature, address Layne & Bowler, 
Inc., General Offices, Memphis 8, Tennessee. 


AFFILIATED COMPANIES: Layne-Arkansas Co., 
Stuttgart, Ark. * Layne-Atlantic Co., Norfolk, 
a. ayne-Central Co., Memphis, Tenn. * 
Layne-Northern Co., Mishawaka, Ind. * Layne- 
Louisiana Co., Lake Charles, La. * Louisiana 
so... Monroe, La. * Layne-New York Co., 

New York City * Layne-Northwest Co., Mil- 
waukee, Wis. * Layne-Ohio Co., Columbus, Ohio 
Layne-Texas Co., Houston, Texas * Layne- 
Western €o., Kansas City, Mo. * Layne-Western 
Co. of Minnesota, Minneapolis, Minn. * Interna- 
tional Water Supply Ltd., London, Ontario, Canada 
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WELL WATER SYSTEMS 
DEEP WELL PUMPS 


BUILDERS OF WELL WATER SYSTEMS 
FOR INDUSTRIES AND MUNICIPALITIES 
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W. J. Filbert Passes Away 


William J. Filbert, 78, a director of 
United States Steel Corporation and 
member of its finance committee and 
formerly chairman of the finance com- 
mittee, died February 4 at his home in 
New York City. 

Filbert, who for more than 40 years 
has been recognized as an outstanding 
authority on corporate accounting and 
finance, was born at Palatine, Illinois, on 
November 4, 1865. He began his busi- 
ness career in 1881 in the purchasing 
department of the Chicago and North- 
western Railway Company in Chicago, 
later transferring to the accounting di- 
vision of that railroad. 


In 1898 Filbert became assistant 


auditor of Federal Steel Company, of 
which Judge Elbert H. Gary was then 
president. Filbert was made auditor of 
the concern in December, 1899, re- 
maining in that position until 1901, 
when this company was merged with 
others to form the United States Steel 
Corporation. 

Filbert was elected a director of U. S. 
Steel Corporation on December 30, 
1919, and a member of its finance com- 
mittee 10 years later. Thereafter he 
served continuously in these capacities. 

In 1932 Filbert retired as comptroller 
and was elected vice chairman of the 
finance committee. On January 1, 1934, 
he became chairman of the finance com- 
mittee, succeeding Myron C. Taylor in 
this executive position. His service as 
chairman of this important committee 
continued until January 1, 1936, when 
he retired to become a general consult- 
ant to the executives of the corporation. 

At the time of his death, he was 
senior director of the corporation with 
nearly 25 years’ continuous service as a 
director. 





Elects New Directors 


At the annual meeting of stockhold- 
ers of the East Texas Salt Water Dis- 
posal Company held in Dallas, Texas, 
recently, three new directors were 
elected. The new directors are Bert 
Fields, independent operator of Dallas; 
O. G. Leichliter, Mudge Oil Company, 
Dallas, and C. P. Porter, Blackwell Oil 
and Gas Company, Kilgore, Texas. 

Bryan W. Payne of the Iowa-Payne 
Oil Company, Tyler, Texas, was re- 
elected president; W. $. Morris was re- 
elected vice president and general man- 
ager; J. H. Moyar with Stanolind Oil 
and Gas Company, Fort Worth, Texas, 
was re-elected secretary-treasurer, and 
Roy R. Merrill was re-elected assistant 
secretary-treasurer. 





Leslie Fain Dead 


Leslie Fain, owner of Fain Drilling 
Company, Oklahoma City, Oklahoma, 
died February 5 of a heart attack. 





Over 90 Years of Know-How in Fine Steelmaking 
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is we earnestly hope, twelve million young men and 
women whom we will never be able adequately to repay, will 
come home asking what we have done in the country they 
saved. We'd better have the right answers. One thing: for all 
of them we must have, or make, jobs with the least loss in 
time and money to them. 

The first year after the war, civilian needs will require 
food and equipment representing at least 165 billion dollars 
in salaries, wages and material. Thanks to fast and vast war 
production, agriculture and industry will have the experi- 
ence and efficiency to perform the task. New machinery of 
unprecedented capacity will need millions of men and women 
to operate it with an ease and skill that will provide more 
comforts on and off the job. 

Already, The Harrisburg Steel Corporation has completed, 
and is developing plans for new products to fill replacements 
and to perform new services that a war depleted world must 
have. Whether it be a pump liner for an oil field, a seamless 
steel cylinder for a stratoliner or a future appliance yet to be 
revealed, every “Harrisburg” product will include over ninety 
years of know-how in fine steelmaking. 

“Harrisburg” identifies the world’s largest producer of 
seamless, plate made high pressure cylinders, as well as spe- 
cialists in the production of alloy and carbon steels, pipe 
couplings, pump liners, liquefiers, hollow and drop forgings, 
pipe flanges, coils, bends and aerial bombs. 


ARRISBURG 


STEEL CORPORATION 
HARRISBURG + PENNSYLVANIA 
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War Bonds for Pump Name 
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Judges study the contest rules. Left to right: Wallace Sawdon, foreign editor of The Petroleum 
Engineer; Walter C. Munroe, editor of California Oil World, and M. M. Dozier, Dozier-Graham- 
Eastman Advertising Agency 


The Fluid Packed Pump Company, 
Los Angeles, California, is offering 6 
war bonds as prizes for pump names. 
According to J. B. Reilly, president, the 
company was formed back in 1924 to 
manufacture fluid packed pumps, but 
now that the company is making an ex- 
clusive pump for every need, some con- 
fusion exists in oil men’s minds regard- 
ing the correct name for the various 
pumps. In order to clarify this situation, 


a new name will be selected that will 
identify the complete line of pumps. 

First prize is a $1000 war bond and 
the second, third, fourth, fifth, and 
sixth prizes are $50 war bonds. The con- 
test is open to all men engaged in pro- 
duction and drilling and men in the 
armed forces who were previously en- 
gaged in these branches of the oil indus- 
try. The contest closes at midnight, 
March 15, 1944. 





Opens New Office 


The Marley Company, Inc., Kansas 
City, Kansas, manufacturer of cooling 
towers and spray nozzles, has establish- 

_ ed a new divisional 
office at 2006 Esper- 
son Building, Hous- 
ton, Texas, to pro- 
vide immediate and 
direct sales and 
service coverage of 
the Texas Gulf 
Coast, northwest- 
ern Louisiana, and 
southwestern Ar- 
kansas. The new 
office adds its in- 
creased facilities to 
those in Dallas, Corpus Christi, San 
Antonio, and El Paso where the com- 
pany’s representation remains un- 
changed. 

Ray T. Jenkins, formerly in charge 
of the Tulsa divisional office, heads the 
Houston division. Jenkins joined the 
Marley organization in 1933 and repre- 
sented the company in Dallas for three 





R. T. JENKINS 





years before assuming direction of the 
Tulsa territory in 1937. He is well 
known in mechanical engineering, in- 
dustrial, and air conditioning circles 
throughout Texas, Oklahoma, and Ar- 
kansas. 





Sales Representative 


R. L. Agee has been appointed a sales 
representative by Rector Well Equip- 
ment Company, Fort Worth, Texas, 

~ . working in the 
Texas Gulf Coast 
and South Texas 
areas. He has been in 
F the oil field special- 
© ty and supply busi- 
s ness for 25 years, 
and formerly oper- 
ated his own spe- 
cialty business in 
Corpus Christi. He 
was a driller for 
Hausteca Petroleum 
Company in the 
Tampico district boom days. 


R. L. AGEE 
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Work Recognized 


Recognizing the outstanding assist- 
ance given the petroleum and natural 
gas industries by three veteran em- 
ployees of the Bureau of Mines, Secre- 
tary of the Interior Harold L. Ickes re- 
cently granted them Awards of Excel- 
lence for their contributions to wartime 
services rendered by the department on 
the home front. 

The employees, 
all members of the 
Bureau’s Petroleum 
and Natural Gas 
Division, are Har- 
old C. Miller, senior 
petroleum engineer, 


nia; William M. 
Deaton, senior 
chemist, Amarillo, 
Texas, and Ellis M. 
Frost, Jr., chemical 
engineer, Shiprock, New Mexico. 

The efficiency of recovery of oil from 
underground pools depends largely on 
the manner in which reservoir energy is 
used to move oil through the reservoir 
sands and porous rocks to the wells. To 
determine whether a slowing down or 





H. C. MILLER 





W. M. DEATON 


E. M. FROST 


a speeding up of the rate of recovery in- 
creases (or decreases) the efficiency of 
recovery, a yardstick is needed to gauge 
the relative recovery efficiency follow- 
ing changes of field operation. Miller’s 
work has made it possible to develop 
such a yardstick. 

The war has limited the construction 
of new pipe lines for natural gas, but 
likewise had‘ caused an enormous in- 
crease in demands for the fuel. As a 
result, existing lines are operated at 
higher pressures and the danger of gas 
hydrate thus has grown. These chemical 
compounds of natural gas and water 
formed under pressure, produce ice-like 
constrictions that decrease or even stop 
the flow of gas. Deaton and Frost devel- 
oped a simple, practical, and reliable de- 
vice that determines the temperature at 
which natural gas will condense under 
pressure. Gas transmission companies 
now are able to make frequent tests of 
the efficiency of gas dehydration plants 
in removing water vapor from gas be- 
fore it enters the pipe lines, thus avoid- 
ing serious interruptions. 
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LAMM Wy but it’s SCIENTIFICALLY 
Bunnie RATIONED” for 


Pa, WISCONSIN 
(a ENGINES 


The amount of air required for cooling the lower half 
of an engine cylinder won't do for the “business end”, 
where the highly compressed fuel charge explodes. 
With a continuous, large-volume air-flow to draw 
from, Wisconsin engineers have long since figured 
out just how much air to ration to each section of 
the engine, for most efficient cooling. 


This is important in relation to the satisfactory per- 
formance of your power-operated equipment. 


ISCONSIN MOTOR 


Corporation 
MILWAUKEE 14. WISCONSIN, U. § 
World's Largest Builders of Heavy-Duty Air-Cooled Engines 

























Wisconsin ENGINES Amy 
GAL TYPES OF GTHUITY GauTS 
































@ Clean mud of the proper ail 
tency builds strong walls for drilling 
wells, and dependable walls are vital 
in long stretches of open hole in to- 
day’s extreme depths. This is another 
example of the vital part LINK- 
BELT MUD SCREENS are playing 
in the safe completion of wells in 
most rotary fields of the world. 
LINK-BELT pioneered the use of 
mud screens for reconditioning ro- 
tary drilling mud and is today still 
the pioneer in improving them. 


LINK-BELT COMPANY 


Philadelphia 40, Houston 2, Dallas 1, 
Los Angeles 33, New York 7, Toronto 8, 
Sold by most supply houses 


@ LINK-BELT’s Type NRM-124 
Dual Unit, pictured above, 24” x 48” 
screening area each, operates dually 
from one turbine (or motor), or singly 
if full capacity is not required. Mounted 
on a single skid, both screens use the 
same inlet chute and same collecting 
tank. Send for Folder 1872-A for ye 
details. 











LINK-BELT MUD SCREEN 
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Oklahoma City 


Fon EVERYWHERE—California— 
Mid-Continent—Gulf Coast—Lovisiana— 
come outstanding reports of how Stoody 
Hard-Facing Alloys are prolonging tool 
joint life and eliminating steel shortage 
worries for operators. 


Protected joints are outlasting unpro- 
tected joints two-to-one—and more! 
Operators are reclaiming old joints... 
greatly increasing new joint life... 
maintaining full joint efficiency. 


The Stoody hard-facing application is 
simple. Use either Electric Tube Borium 
or Coated Stoody Self-Hardening—and 
apply directly over the tool joint or to a 
recess machined in the joint, as desired. 
The Stoody representative in your 
territory will gladly supply detailed 
information on the Stoody method of 
hard-facing tool joints in your drilling 
string. Or write for free 
copy of the Stoody 
Engineering Bulletin 
which gives details. 


STOODY COMPANY 
1142 W. SLAUSON, WHITTIER, CALIF. 
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STOODY HARD-FACING ALLOYS 


Stop wear... El.minate Repacr 
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J&L Promotions 





W. J. CREIGHTON 


A. J. HAZLETT 


William J. Creighton was made ex- 
ecutive vice president of the Jones and 
Laughlin Steel Corporation, Pittsburgh, 
Pennsylvania, by action of the board of 
directors on February 7 and Adam J. 
Hazlett was appointed general manager 
of sales. 

Creighton entered the employ of J. & 
L. as a clerk in 1900 and become finan- 
cial vice president in 1928 when he was 
elected a director of the corporation and 
a member of its executive committee. 
Hazlett, after graduation from college, 
was employed by West Penn Steel Com- 
pany in the sales department, later be- 
came sales manager and then president 
of Eastern Rolling Mill Company, and 
went with J. & L. in 1938 as manager 
of strip and sheet sales. 





Commercial Vice-President 

Appointment of William O. Wilson 
of Evanston, Illinois, as a commercial 
vice president of Worthington Pump 
and Machinery Corporation, has been 
announced at the corporation’s general 
offices at Harrison, New Jersey. 

In his new capacity, Wilson will be 
responsible for general supervision and 
direction of all Worthington commer- 
cial activities in the Chicago, St. Louis, 
Kansas City, and St. Paul district office 
territories, with his headquarters at the 
Chicago district office, 400 West Madi- 
son Street, Chicago. 

Wilson has been with Worthington 
and its predecessor companies since 
1898, except for a two-year period be- 
ginning in 1911, when he was employed 
as construction engineer for American 
Water Works and Guarantee Company. 
In 1919, Wilson was appointed district 
manager at Pittsburgh, and in 1928 was 
transferred to Chicago as district man- 
ager. Since 1937 he has been manager of 
Worthington’s midwest district com- 
prising the Chicago, St. Louis, Kansas 
City, and St. Paul district office terri- 
tories. 


Advertising Manager 


Hal Jones, formerly with the Hous- 
ton, Texas, office of Bozell and Jacobs, 
advertising agency, and later with that 
organization’s Shreveport, La., office, re- 
cently became advertising manager of 
J. B. Beaird Company, Shreveport. 















Look forthe / Arm-and-Hammer 


ARMSTRONG BROS. 


CHAIN TONGS 
7 = 


ARMSTRONG CHAIN 
TONGS have been engineered to 
overcome the weaknesses discov- 
ered in ordinary tongs. They are 
stronger, last longer and are more 
convenient. 

Jaws are drop forged, with milled 
teeth, are heat-treated and extremely 
tough. gy have inner lugs which in- 
crease the bearing on the Car and also 


prevent chains from jamming. Other 
strength features include forged handles, 
large hardened steel bolts, alloy steel 
shackles and proof-tested chains. 
ARMSTRONG BROS. Tongs come in 
all standard types, each in all sizes. 


ca Write for Catalog. 
ARMSTRONG BROS. TOOL CO. 





The Tool! Holder People 
331 N. FRANCISCO AVE CHICAGO, U.S.A 
Eastern Warehouse & Sales: 199 Lafayette St.. New York 














Free Examination 















\ 3 Books in Onel 


Now Ready— 
AUDELS PUMPS 
HYDRAULICS 
AIR COMPRESSORS 


A New Modern.Com- 
prehensive Guide for 
Engineers, Pump Oper: 
ators and Mechanics, 


1650 Pgs., 1654 illustrations 
Size 5x 6% x 1%—Fully Indexed 
For Ready Reference including 

QUESTIONS AND ANSWERS 


This Book Covers a Long Felt 
Need for One Inclusive Volume 
dealing with the whole field of 
modern Pumps, Hydraulics, Air 


HYDRAULICS | 


Vt 
COMPRESSORS | 


*, 
T ©. GRAHAM 


Compressors and the many lines 
that tie in. Easy to understand, 
To get this assistance for yourself, 


PAY $I A simply fill in and mail FREE 
ONLY MO. COUPON today. 


o 


COMPLETE 





AUDEL, Publishers, 49 W. 23 St., New York 10 

MAIL AUDELS PUMPS, HYDRAULICS, AIR COMPRES- 
SORS (Price $4) on 7 days free trial. 1f O.K., I will remit $ 
in 7 das s and $1 monthly antil the $4 is paid, Otherwise I w 
return it. 


Name —- 





Address — 





Oo tion 





Employed by asi 
P.E.N. 
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AMERICAN SAND-BANUM 
COMPANY, Inc. 


9 Rockefeller Plaza, New York City 20 


Stocks carried by e 
WESTERN SAND-BANUM COMPANY 
Houston, Texas Fresno, California 
and at other convenient points, including 
leading supply houses 
Export Representatives 
PETROLEUM MACHINERY CORP. 
30 Rockefeller Plaza New York City 20 


Invite You to 
Try This 
ALL-OUT GUARANTEE 


SAND-BANUM automatically removes 
old and prevents new boiler scale and 
corrosion, regard- 
less of water or op- 
erating conditions. 


Try it entirely at 
our risk for 30, 60 
or 90 days. It must 
perform to your en- 
tire satisfaction or 
you owe us nothing. 
“The No money in ad- 
Entirely vance; not even 


Different Boiler |. ~, 
and Engine Treatment’ shipping charges. 






And—Sand-Banum is guaranteed harm- 
less to personnel and equipment. So— 
send for your test material today. 























LEADING CONTRACTORS PREFER 
. 


PUMPS + HOISTS+ LIGHT PLANTS 


SIMPLE 
RUGGED 
DEPENDABLE 


EASY TO 
OPERATE 


DO MORE 
WORK AT 
LESS COST 





WRITE FOR 
CATALOG 


Ds tn oA 


STERLING 


MACHINERY CORPORATION 
405-13 SOUTHWEST BLVD. KANSAS CITY-10, MO 
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Oklahoma Utilities Elect 


New officers and directors for Okla- 
homa Utilities Association for 1944 
have been elected as follows: President, 
E. C. Joullian, president, Consolidated 
Gas Utilities Corporation, Oklahoma 
City; first vice president, George M. 
McLean, Oklahoma Gas and Electric 
Company, Oklahoma City; second vice 
president, A. F. Potter, manager, The 
Gas Service Company, Bartlesville; 
treasurer, D. S. Kennedy, vice president 
and treasurer, Oklahoma Gas and Elec- 
tric Company, Oklahoma City, and 
secretary, Miss Kate A. Niblack, Okla- 
homa, City. 

Directors for a three-year term are: 
A. F. Potter, Bartlesville, and W. O. 
Smith, Oklahoma manager, Southwest 
Natural Gas Company, Ada. 

Directors for a one-year term are: 
J. P. Arnold, director, Public Service 
Company of Oklahoma, Tulsa; George 
A. Davis, president, Oklahoma Gas and 
Electric Company, Oklahoma City; J. 
C. Happenny, president, Oklahoma 
Power and Water Company, Sand 
Springs; E. C. Joullian, Oklahoma City, 
and R. K. Lane, president, Public Serv- 
ice Company of Oklahoma, Tulsa. 


Holdover directors include: Glenn C. 
Kiley, vice president, Oklahoma Gas 
and Electric Company, Oklahoma City; 
Frank B. Long, vice president, Okla- 
homa Natural Gas Company, Tulsa; 
S. I. McElhoes, vice president, South- 
western Light and Power Company, 
Chickasha; W. L. Woodward, president, 
Zenith Gas System, Inc., Alva. 


Heads Publicity 


Harry Ransford, advertising man- 
ager of Signal Oil and Gas Company, 
has been appointed chairman of the 
publicity committee of the California 
Natural Gasoline Association. 


Valve "Selection" Chart 


Valve selection made easy, is the 
theme of the new valve selection chart 
just announced by the Reading-Pratt 
and Cady Division of American Chain 
and Cable Company, Inc. This new 
simplified chart is available on heavy 
cardboard for tacking up. 


By a simplified breakdown of condi- 
tions to consider when selecting, and an 
explanation of what these conditions 
determine in the operation of a valve, 
this chart offers the valve buyer a “‘slide- 
rule” for valve selection. 


Ideal for shop training, for a refresh- 
er on valves, this chart is made available 
free of charge to all who can use it. Just 
drop a postcard to Reading-Pratt and 
Cady Division of American Chain and 
Cable Company, Inc., Dept. S.P., 
Bridgeport, Connecticut. Specify how 
many you can use. 

















KEEP ’EM 
HUMMING! 


¥ Compressors 
y Engines 
¥ Pumps 








Type No. 270. Designed espe- 
cially for gas compressors. France 
Metal any sanyo, 5 Packing is 
outstanding for its long wearing 
qualities. Eliminates frequent 
shut-downs. 





Type No. 190. Designed for shal- 
low stuffing boxes. Prompt de- 
livery assured. 

Specify the packing that L-A-S-T-S 
—FRANCE ‘“Full-Floating”’ 
Metal Packing. Ask for catalog 
No. M-3. 


THE FRANCE PACKING COMPANY 
Tacony Philadelphia 35 Penna. 


Mid-Continent Representative: 
MR. J. M. FULLER, 3725 W. 7th St. 
FORT WORTH, TEXAS 




















Original 
FRANCE 


METAL PACKING 









NO DUST OR 


DIRT CAN 


ENTER PATTIN ENGINES 


SEE ACME 
~ PATTIN LINE 
IN COMPOSITE 
CATALOG 





FULLY ENCLOSED, 40 H.P., 2-CYCLE 


For greater wartime performance and post-war profits, 





Pattin’s 40 H. P. 2-cycle Engine excels. . . . Bed fully en- 


closed. Full splash lubrication. 


Timken main bearings. 


Solid steel forged crank shaft. Side plate openings. Acces- 
sible air valve. Stainless steel valves. Enclosed governor, 


has safety stop. Cylinder, head and piston of nickel cast 
iron. Large water jacket. Cylinder lubricated at three 
points by force feed pump. And many other Pattin per- 
fected features—backed by 55 years’ specialized engine 


building experience. 





FULLY ENCLOSED, 15-25 H.P. ENGINE 


A moderate speed, 15 to 25 H.P. En- 
gine, suitable for any power require- 
ments within its range—especially for 
single well operations. This new Pat- 
tin unit is built in perfect accord with 
these 10 essential points: (i) Bed 
fully enclosed. Full splash lubrica- 
tion. (2) Bored cross-head guide. 
Finest alloy steel and bronze fittings. 
(3) Removable cylinder head. Nickel 
cast iron. (4) Timken roller main 
bearings. (5) Water pump attached 
to bed plate. Brass lined. (6) En- 
closed, variable speed governor. Safety 
stop. (7) Noiseless, steel intake 
valve. (8) No troublesome springs. 
(9) O. C. Wico ignition. (10) Clutch 
pulley and idler fitted with roller 
bearings. 








= 
ACME 


DRILLING 
BITS 


Famous since 1900 
for super tough- 
ness. Forged, of 
selected bit steel, 
and heat-treated 
to insure against 
pin breakage. .. . 
Write for Acme 
Tool Catalog No. 
12. 


ACME FISHING 
TOOL COMPANY 














PARKERSBURG, W. VA. 


PATTIN BROTHERS DIVISION 


OF ACME FISHING 


MARIETTA, 
EXPORT OFFICE — 19 RECTOR 5T., NEW YORK ([6), N.Y. 
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McCarty Company 25th Anniversary 


One of the oldest and largest industrial advertising agencies 
west of Chicago, The McCarty Company is celebrating, in 
February, its silver anniversary. Founded in 1919 by T. T. 
McCarty, the agency after 25 years is still serving many of its 
original clients. 

Headed by McCarty as president, with headquarters in Los 
Angeles and operating branches in San Francisco and Pitts- 
burgh, the concern is far removed from its meager beginnings 
in the year immediately following the end of World War I. 
Its growth has been consistent and steady, and recognition has 
been accorded not only by all media groups but by advertisers 
and contemporary agencies as well. 

At its inception the entire personnel consisted of McCarty 
and one stenographer. In its present location in the Bendix 
Building the agency now occupies space in excess of 10,000 
sq. ft., and handles more than 50 of the Pacific Coast’s largest 
industrial advertisers. In addition, it is serving out of its east- 
ern offices many well known middlewestern and southwestern 
organizations. 


Whatever measure of success enjoyed today by The Mc- 
Carty Company can be attributed in part to hard work and 
intelligent leadership on the part of its principals, plus coopera- 
tive team work from all members of the staff. In 1929, H. E. 
(Hi) Cassidy became associated with McCarty, and’in 1932 





On the occasion of the 25th anniversary of The McCarty Company, H. E. 
Cassidy, left, vice president, and T. T. McCarty, president and founder, 
look over some of the agency's first advertisements, placed in 1919. 


was named vice president, which position he still holds. In 
1930, C. G. (Davy) Davenport became a McCarty man, tak- 
ing a leave of absence in the spring of 1943 to lend active aid 
to Uncle Sam. “Mac” McCarty, “Hi” Cassidy, and “Davy” 
Davenport since 1930 have contributed much to the develop- 
ment of industrial advertising in the west and in so doing have 
also reaped in the American way their reward through expand- 
ing business activities. In 1935 Willard Wilde, now San Fran- 
cisco manager, became associated with the agency and in 1936 
Wentworth Mann enlisted under the McCarty Company ban- 
ner. Today, Mann is senior account executive, supervising 
many of the agency’s largest accounts. R. S. ““Rod” Reed, man- 
ager of the newly. established Pittsburgh office, is the newest 
member of the McCarty family. Also associated with the con- 
cern since its earliest days is C. W. Haines, art director who 
“joined up” in 1926. 

With implicit faith in national industrial post-war develop- 
ment, The McCarty Company has steadily expanded its organ- 
ization. The agency for many years has enjoyed a reputation 
of being a “busy shop.” 


THE PETROLEUM ENGINEER, February, 1944 








7o~ 


ame Co a ae 














—" 





Book ‘Reviews 











New Commercial and Technical Dictionary, compiled by 
Antonio Perol Guerrero. Published by Chemical Publishing 
Company, Brooklyn, New York (1942). Price, $10.00. 

This is a Spanish-English and English-Spanish dictionary in 
which are listed and defined more than 45,000 words. Each 
word has been carefully translated in accordance with the plan 
of the Royal Spanish Academy of Languages. It has been care- 
fully checked in every way. 

Compiled for the engineer and technician by a prominent 
Spanish engineer, there has been included all needed modern 
words referring to mechanics, mechanical engineering, aircraft, 
aviation, shipbuilding, marine and naval terms, industrial 
chemistry, plastics, meteorology, etc. Each definition includes 
as much information as possible. 

This dictionary contains conversion tables of weights and 
measures and monies alongside the literal translations. 


e 

X-Rays in Research and Industry, by H. Hirst. Published 
by Chemical Publishing Company, Inc., 234 King Street, 
Brooklyn, N. Y. Pages, 120. Price, $2.50. 

The subject matter covered in this book is substantially the 
same as that of a series of lectures given under the same title 
before the Melbourne University Metallurgical Society in 
1941. The problems in industry and research coming within 
the field of physical metallurgy, for which the application of 
X-ray methods offer a solution, are discussed; and the most 
suitable methods of approach are offered. The actual practice 
and calculations for X-ray technique are described in detail. 


* 

Patent Law, by Chester H. Biesterfeld. Published by John 
Wiley and Sons, Inc., 440 Fourth Avenue, New York, N. Y. 
Pages, 225. Price, $2.75. 

Covering the basic principles of patent law, this volume is 
designed particularly for chemists, engineers, and students. It 
is an outgrowth of lectures on the substantive patent law 
given by Biesterfeld at the University of Delaware. In order 
that the subject could be made clear to those without profes- 
sional legal training, considerable space is devoted to analyses 
and classification of the decisions on certain cases. Recent de- 
cisions of the court bearing on the various subjects treated are 
included, making a valuable contribution since standards have 
changed materially in many fields, particularly that of in- 
vention. . 

The value of the book is evident from the fact that 80 to 90 
per cent of the patents coming before the courts in recent 
years have been held invalid. A greater knowledge of the 
principles of patent law appears necessary. 





Richard Jennings Passes 

Oliver United Filters Inc., 33 West 42nd Street, New York, 
New York, announces the death of Richard Jennings, one of 
its field engineers, on January 23 at Lawrence, Massachusetts. 
Jennings, who joined the organization in 1927, had just com- 
pleted some test work on filters in a paper mill when stricken 
with a cerebral hemorrhage. 


Joins Frick-Reid 

T. L. Lewis has joined the staff of the Frick-Reid Supply 
Corporation as district manager of tube sales and will make 
his headquarters in Houston, Texas. 

For the last 13 years he has been associated with the Norvell- 
Wilder Supply Company and at the time he severed his con- 
nection with that company was its vice president. Previously 
he had been general manager of sales for the A. M. Byers Com- 
pany with headquarters in Pittsburgh, Pennsylvania. 
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Dependable 
Since 1/852 


Highly efficient, ruggedly constructed — 
McGowan Pumps have the ability to 
stand up year in and year out under 
severe service conditions. An experi- 
enced Engineering Department is avail- 
able for information on installations and 
requirements. 


“LEYMAN MANUFACTURING CORP. 
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TRADE LITERATURE: 


What to Wrute for 








EastTMAN Or WELL SuRVEY ComM- 
PANY, Dallas, Texas, has issued an illus- 
trated catalog describing the company’s 
directional drilling and surveying serv- 
ices and equipment. Copies are available 
without obligation. 

“MAXIMUM SERVICE FROM WELL 
SURVEYING EQuIPMENT” is the title of 
a reprinted article being sent free by 


+ Capacity at 10 pounds gauge pressure 
, es 


CONDENSING 
40.000 POUNDS 


of Steam Per Hour 


Sperry-Sun Well Surveying Company. 
Requests can be made to the company 
at Philadelphia, Pennsylvania; Houston, 
Texas, or Long Beach, California. 

AMERCOAT, CORROSIONPROOF non- 
contaminating plastic coating, is de- 
scribed in a bulletin issued by American 
Pipe and Construction Company (for- 
merly American Concrete and Steel Pipe 
Company) Box 3428, Terminal Annex 
Post Office, Los Angeles, California. 

To Meet UNEXPECTED DEMANDS 
for its glossary giving pronunciations 
and meanings of synthetic rubber 
words, Hycar Chemical Company, Ak- 
ron, Ohio, producer of butadiene-type 
synthetic rubber, has had this informa- 
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* This unique installation of 3 Young-Happy “Quad” Condensing Towers 
was recently completed for a Southern Illinois refinery engaged in the 
production of Iso-Butane and Butane for the synthetic rubber program. 
Here’s another outstanding example of Young engineers’ ability to adapt 
“standard” Young products to specialized assignments. Young “Quads” 
and Young Evaporative Coolers and Condensers are receiving recognition 
in the oil, gas and synthetic rubber fields for their highly efficient operat- 
ing features. Write for engineering data. 


YOUNG RADIATOR CO.,' Dept.'284-B, Racine, Wis., U.S. A. 
Distributors: The Happy Co., Tulsa, Okla. © A.R. Flournoy, Bell, Calif. © Wrightson-Campion, NewYork, N.Y. 






Export: Ameresco, New York, N. Y. 










YOUNG COILS embody patented construction features; 
are widely used in heating, air conditioning, evaporat- 
ing and condensing systems. All are thoroughly tested 
and accurately rated. Representatives in principal cities. 











BUY BONDS 

PRODUCE MORE 

SALVAGE SCRAP 
WIM THE WAR 









HEAT TRANSFER PRODUCTS 


Oil Coolers ¢ Gas, Gasoline, Diesel Engine Cooling Radiators ¢ Intercoolers * Heat: 
Exchangers « Engine Jacket Water Coolers « Unit Heaters*Convectors « Condensers « 


Evaporatérs .° Air Conditioning Units « 


Heating Coils * Cooling Coils * and a 


Complete Line of Aircraft Heat Transfer Equipment. 
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tion printed as an 8-page pamphlet. 
Copies of this booklet entitled, ““Chem- 
ical Names and Terms Frequently En- 
countered in the Synthetic Rubber In- 
dustry,” may be obtained by writing 
the company. 

““PETROLEUM—PACEMAKER OF Civ- 
ILIZATION” is the theme of the winter 
issue of Sparks, house magazine of Tube 
Turns, Inc., Louisville, Kentucky. As a 
tribute to the petroleum industry at war 
this publication devotes its entire 12 
pages to depicting and telling the suc- 
cess story of welded piping and welding 
fittings in refineries, treating units, syn- 
thetic rubber plants, and cross-country 
pipe lines. A request on a company let- 
terhead will bring a copy to any indi- 
vidual or company. 

“WARTIME CaRE OF CHAIN BELT 
Drives” is the title of a booklet pub- 
lished by the Chain Belt Company giv- 
ing information on maintenance, lubri- 
cation, and repair of chain belt drives. It 
may be obtained by writing Chain Belt 
Company, 1600 West Bruce Street, Mil- 
waukee 4, Wisconsin. 

THe SHAFT-SEAL, a practical solu- 
tion to certain types of stuffingbox 
problems, is described in an 8-page bul- 
letin issued by the Cameron Pump Divi- 
sion of Ingersoll-Rand Company. The 
seal is intended for services in which 
unusual stuffingbox conditions are en- 
countered; e.g., in the handling of vis- 
cous, volatile, or corrosive hydrocar- 
bons. It is of particular interest to own- 
ers and operators of pumps serving pipe 
lines, refineries, and the processing in- 
dustries. Bulletin 7018, attractively 
done in three colors, presents the out- 
standing points of the shaft-seal. For 
free copies write to Ingersoll-Rand 
Company, 11 Broadway, New York 4, 
N. Y., or to the nearest branch office. 

TABBED INDEX, with contents to 
each section printed on each index, plus 
a general index, distinguishes the new 
160-page issue of Macwhyte Company’s 
catalog and buyers guide that replaces 
all previous editions. Contained in its 
pages is helpful information on conser- 
vation and care of wire rope. A copy of 
this new catalog and wire rope buyers’ 
guide, known as G-15, may be obtained 
by writing your request on company 
letterhead to Macwhyte Company, 
attention Jessel S. Whyte, president, 
Kenosha, Wisconsin. 

AN ENTIRELY NEw and comprehen- 
sive arc-welding inspection chart, de- 
signed so that operators and inspectors 
can tell at a glance whether welds are 
being properly made, has been published 
by The Lincoln Electric Company, 
Cleveland, Ohio. This graphically illus- 
trated chart pictures actual specimens 
of various results obtained in making 
fillet and butt welds and describes 
briefly the appearance and characteris- 
tics of proper and improper weld beads. 
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The vicious land and sea fighter 
AMPHIBIOUS "WATER BUFFALO” 


America’s newest fighting fortress has gone to war with 
a vengeance. It’s the water Buffalo. It swims through sea 
and surf, it crawls over beachheads, up over rocky terrain, 
trundles through mud and swamps. Peerless engineers de- 
signed this deadly attacker. Their “know how” of engineer- 
ing hydraulics was largely responsible for becoming the 
world’s authority on amphibian tractor design. 


Designed by the Engineers of 


% WATER OR OIL LUBRICATION 


SExAUEe BIEN ik iG COMPANY \ 
“Pape (Pabryialors thn st " 1G d \s \ TURBINE PUMPS PERFORMANCE 


PEERLESS PUMP DIV., Food Machinery Corporatien 


MoUSTONS=“T EX AS 301 W. Ave. 26, Les Angeles 31, California 

















PUMPS 
RECIPROCATING 
CENTRIFUGAL 


os 


sien 


4057A 
RP us 23521 
| 8000C 
"ES raBLisMeo 1869 jot Ohi: 
DEAN BROTHERS PUMPS /NC. 


INDIANAPOLIS /ND. 
“sane cures. 
5323 W TéurH Sr. NEW YORK HOUSTON CHICAGO 
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How ROCKFORD CLUTCHES Help 
Provide Sure Engagement and Disengagement 


ROCKFORD Over Center CLUTCHES 4 "ag 
remain in or out of engagement—wuntil fi + 
chenged by the operator. The smooth, 
easy, anti-friction engag t—obtained 
by roller cams pressing against the pressure 
plate face—progresses from “‘release"’ to 
“on center’ to slightly “over center’, 
where the clutch locks itself in engaged or 
tunning position. ROCKFORD Over 
Center CLUTCHES are not affected by 
centrifugal force. 














































SEND FOR THESE HANDY 
BULLETINS ON POWER 
TRANSMISSION CONTROL 


They tell and show how 
ROCKFORD CLUTCH 
and POWER TAKE-OFF 
applications are saving time, power and 
money in oil field equip- 
ment and a wide variety 
of industries. Give capac- 
ities, dimensions and 
specifications. 








=a! 


= 


Rockford Drilling 
Machine Division 
Borg-Warner Corporation 
1301 Eighteenth Ave., Rockford, Ill, 


SS 


Pullmore Multiple-Dise Clutches + Over-Center and Spring-Loaded Clutches +» Power Take-Offs 





Zcealled Whe 
FOR INDUSTRIAL USERS 


For sheets in the forming of hot mag- 
nesium, +450° F. and UP... press 
pads, drop hammer sheets... or low 
temperature, aromatic fuel resistant 
fittings, moldings, sheets and gaskets 
flexible to —85° F. in laberatory 
tests... Los Angeles Standard 
Rubber, Inc., can supply stocks to 
meet industrial users’ most critical 
specifications. 

A wide variety of stocks 
available . . . facilities for 
quantity production ina 
completely new, modern 
plant. 


Lo Borg ales 
STANDARD | 


mare 


CZ Inc. 
« A j 








Pfaudler Wins Army-Navy "E" 


High ranking army and navy officials, headed by Brig. Gen. 
Ray L. Avery, Commanding General Chemical Warfare Cen- 
ter, Edgewood Arsenal, Maryland, and Lt. Comdr. D. A. 
Elliott, U.S.N.R. Field Officer Industry Cooperation Division, 
Office of Procurement and Material of the Navy Department, 
recently participated in ceremonies attending the awarding of 
the Army-Navy “E” to The Pfaudler Company, Rochester, 
New York, for high achievement in the production of glass- 
lined steel processing equipment for war industries. Sponsor 





Left to right: Edward G. Miner, chairman of the board of The Pfaudler 
Company; Raymond Napierala; Brig. Gen. Ray L. Avery, and Lt. Comdr. 
Douglas A. Elliott, USNR 


of the award to the Rochester plant of The Pfaudler Company, 
whose Elyria plant recently won the coveted “E” award, was 
the Chemical Warfare Service. 


Brigadier General Ray L. Avery made the formal presenta- 
tion of the ““E” flag. Acceptance of the flag on behalf of the 
company was made by Elliott E. Geisenger, vice president and 
Rochester factory manager, who has been associated with the 
company for 25 years. 


Presentation of the Army-Navy “E” pins to company em- 
ployees was made by Lt. Comdr. Douglas A. Elliott to Edward 
G. Miner, chairman of the board and associated with the com- 
pany through its entire corporate history, and to Raymond 
Napierala, old time employee and president of the Rochester 
local of United Steel Workers of America. 


Captain Ranlet Miner, treasurer of the company, now on 
active service with the air forces, acted as master of ceremonies. 





UI 
FASTENINGS 


for the PETROLEUM INDUSTRY , 
STUDS and BOLTS 


Heat and corrosion resisting metals and high 
stren alloy steels. ; 

Alloy steel studs and bolts for high pressure 
piping stocked for immediate shipment. 


LET US QUOTE ON YOUR REQUIREMENTS 

























VICTOR PRODUCTS CORP. 
2643 Belmont Ave., Chicago 18, Ill. 
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MEETINGS 


American Society for Testing Materials, Spring Meeting—February 28- 
March 3, Netherland Plaza Hotel, Cincinnati, Ohio. 





























ENSIGN Ti 


CARBURETORS 


California Natural Gasoline Association, Monthly Meeting—March 2, 
Rio Hondo Golf Club, Downey, California. 


American Association of Petroleum Geologists, Society of Exploration 
Geophysicists, and Society of Economic Paleontologists and Mineralogists, 
Annual Meetings—March 21, 22, and 23, Dallas, Texas. 


Western Petroleum Refiners Association, Annual Meeting—March 28, 
Jefferson Hotel, St. Louis, Missouri. 


Interstate Oil Compact Commission, Quarterly Meeting—March 31- 
April 1, New Orleans, Louisiana. 





—Y a 
ENSIGN Carburetors for Natural Gas, Butane- 
Propane and Gasoline ere faithfully serving 
our Armed Forces on many of the toughest jobs 
that War can demand. 

But ENSIGN Carburetors are also available 
for peaceful work. The supply is limited due to 
the emergency, but quick delivery of vital parts 
is being maintained. 

In War or Peace, ENSIGN is the leader in effi- 
cient, economical carburetion. 
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American Association of Oilwell Drilling Contractors, 1944 Meeting— 
Fort Worth, Texas, date to be announced. 


National Association of Corrosion Engineers—April 10, 11, and 12, 
Rice Hotel, Houston, Texas. oe 

Natural Gasoline Association of America, Annual Meeting—April 13, 
14, and 15, Baker Hotel, Dallas, Texas. 


Petroleum Industry Electrical Association and the Petroleum Electric 
Supply Association—Last week in April, Dallas, Texas. 


American Society of Mechanical Engineers, Oil and Gas Power Division, 
-Annual Meeting—May 8, 9, and 10, Mayo Hotel, Tulsa, Oklahoma. 

Southwestern Gas Measurement Short Course—June 6, 7, and 8, Nor- 
man, Oklahoma. —_— 

American Society for Testing Materials, Annual Meeting—June 26, 27, Prepare NOW for post-war 
28, 29, and 30, Waldorf-Astoria Hotel, New York, N. Y. bucinecs. Our experienced 


corburetion engineers are 
























American Petroleum Institute, Annual Meeting—November 13, 14, 15, 
and 16, Stevens Hotel, Chicago, Illinois. 























You 
Could 
Be 
Wrong 


JENSEN Units produce thousands of wells owned or man- 
aged by men who once thought other production equipment 
‘“just as good’’—or even much better. 


READ THIS ARTICLE! 


Do you want to get maximum service 





from well surveying equipment? We 





will gladly forward you a reprint of 
an article dealing with the subject, pub- 
lished in one of the well known trade 
magazines. Fill out and mail the form 
below. 


It is our contention that ANY well is more profitable when 
JENSEN equipped. So if you don't know JENSEN Units it’s 
our job, not completely selfish either, to induce you to in- 
vestigate. See our pages in your new Composite Catalog 
or write us for Bulletin No. 27. 


JENSEN 


BROTHERS MFG. CO. 


Coffeyville, Kansas, U.S. A. SPERRY-SUN WELL SURVEYING CO. 
Export Office: 50 CHURCH STREET, NEW YORK CITY PRL ACS 


HOUSTON, TEXAS LONG BEACH 


Kindly mail me a copy of “Maximum Service 
from Well Surveying Equipment” 


Position 
Company 
Address 
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life 
- Vv the cost. 


ment at 


This folder outlines the simple procedure 
any garage or shop equipped with acety- 
lene welding equipment can follow. 
Eliminate your worries about valve 
replacements and save 
money as well. Write 
for folder “Weld New 
Life onto Worn Valves 
with Stoody 6—no cb- 
ligation. 


MELONEW LIFE 
O/e worn rests 


WITH STOOD! 6 





STOODY COMPANY 
1142 W. SLAUSON, WHITTIER, CALIF. 
STOODY 6-THE METAL 
THAT ADDS EXTRA MILES 
TO EXHAUST VALVE LIFE! 
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